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Abstract 
Despite the various kinds of safety management tools like accident inspection, procedural 
systems and safety audit, safety performance is still poor in Hong Kong. Figures do not show 
any tendency for accident rates to be further reduced. As a means to further tackle high 
construction accident rates in Hong Kong, the concept of safety climate, which looks into the 
shared human beliefs and values, is introduced. There is no previous research concerning the 
issue in Hong Kong. Thus this paper serves to fill in the research gap. 
 
This research has 2 major objectives. One is to study the relationship of personal characteristics 
and safety climate of workers. Another is to study the practical issues of safety climate in Hong 
Kong. A similar research has been carried out by the Tsing Hua University but it has been 
modified in several aspects and re-analyzed in this paper. 
 
First of all, safety climate is studied by literature review. Base on the work of the Health and 
Safety Executive in UK and Fang et al. (2008), a safety climate assessment questionnaire 
targeting construction workers in Hong Kong is developed. Questionnaire was distributed to 9 
construction sites in Hong Kong and 259 valid samples were collected. Data was put into 
regression analysis. More family members to support, more injury witnessing experience and 
less smoking frequency are found significant to contribute to better safety climate. 
Qualitatively, 7 interviews were conducted to safety experts, collecting their view on the 
unique construction culture in Hong Kong. Combining their views and some of the literatures, 
4 more characteristics, including education, marital status, safety training and personal prior 
injury experience were found to be determinants of safety climate. From the discussion in 
interview, several practical issues of safety climate implementation are identified. Opinions are 
also suggested to improve the safety climate in Hong Kong. 
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1.0  INTRODUCTION                                       
 
This chapter introduces the background, initiatives, objectives and the flow and 
structure of the dissertation. A better picture and concept of safety climate can be 
obtained in this chapter. 
 
1.1 Background 
1.1.1 Accident Rate as a Tool to Evaluate Construction Safety 
 
Accident rate of construction industry in Hong Kong is very high among developed 
societies. In 2007, accident rate per 1000 workers per year is 60.6, while fatality rate 
is 0.379. In order to deal with the construction safety problem in Hong Kong, safety 
management tools are introduced and implemented. Construction accidents rates are 
currently used to evaluate the safety performance of construction industry in Hong 
Kong. However, there is an increasing doubt about the validity of using accident rates, 
as a reactive safety management indicator to measure safety culture in workplace.  
 
Limitation of Accident Rates 
1) Although accident rate can be an indicator to compare safety performance 
between nations or societies, it is difficult for organizations (e.g. construction 
contractors) to evaluate their safety performance as the sample size taken in 
one organization is too low e.g. below 50 cases reported each year. Specific 
causes of accidents or performance or specific groups of workers cannot be 
analyzed. Therefore the organizations or groups cannot carry out corrective 
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actions as the causes of safety problems cannot be identified. 
2) Accident rate is a reactive tool of safety management. It does not point out the 
cause of problem. 
3) Accidents can be serious or light injury or fatal. Analysis by number of 
injuries may not be fair. 
4) Accident rate may fluctuate from time to time, season to season due to its 
random occurrence. 
5) Accident rate may be due to other factors such as climate. It obstructs finding 
the ways improving safety management. 
6) Low accident rate does not mean safe. The accident may just not yet happen. 
7) Small organizations would give small sample size which cannot come to a fair 
statistics. 
8) Contractors may conceal the real figure of accident, not reporting all accidents, 
and they tend to hide the injury which is less serious. 
9) It is hard to define injury especially those less serious injuries. 
10) Accident rates have no meaning on long term safety performance 
 
1.1.2 Presence of Safety Climate Survey as Safety Management Tool 
 
In case of the constraints reactive safety management tool like accident rate analysis, 
a past accident figure which cannot act as a method to prevent accident occurrence, 
proactive management tool is suggested. In the early years, proactive systems like the 
Safety Management System and Safety Audit system of the HKSAR Government is 
promoted. 
 
When we look into the history of safety management, an interviewee of this paper, Mr. 
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Daron Leung, has suggested the following model. As an industry starts to develop, the 
occupational accidents rate keeps increasing. When the level goes to a certain level, 
the government imposes some basic legislative means to control the workers’ health 
and safety. When basic legislation is implemented, accidents rate starts to decrease. 
However, when it is reduced to certain level, it will reach a plateau and stop 
decreasing. Then the safety practitioners think of other methods to deal with the 
problem. The second way is the system or procedural measure. Safety management 
systems, especially those controlling working procedures and systems, are 
implemented. The accidents rate decrease again and reach the 2 plateau and stop there. 
Accidents cannot be further reduced. Safety measures at higher level have to be 
introduced. Safety researchers and especially psychologists, through researches, 
suggested that human aspects including safety culture, climate, behaviour, attitude etc. 
Mr. Leung suggested that Hong Kong is currently at a location just before plateau 2. 
And he considers it as a good time to start safety climate promotion. The literature 
Donald and Canter (1993) supports the following figure by accident plateau. 
 
 
Figure 1: History of Safety Management System Development 
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The following graph actually shows a plateau, from 2004 to 2007 that accident rate of 
Hong Kong conduction industry stops dropping any further. It can be a sign of 
introducing safety climate to deal with the problem. It is hoped to reduce the rate 
further. 
 
 
 
 
 
 
 
 
 
 
Figure 2: Accident Rate Plateau in Construction Industry 
Source from Labours Department, HKSRA Government 
 
Advantages of Safety Climate 
1) It is proved to be valid to predict safety performance (accident rate). Poor 
safety attitude and poor safety climate has also been statistically prooved to be 
a major cause of construction accidents. 
2) Safety climate, as a proactive safety management tool, has been gaining 
popularity to be a better indicator of occupational safety. If the company 
scores low in the safety climate assessment, it reveals a poor safety 
management in the company. The company can take proactive corrective 
measures according to the survey results. 
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3) Safety within organizations and small groups can be assessed easily by 
conducting questionnaire survey to individuals. Causes of safety problems can 
be identified within small groups. Corrective measures can be made in time. 
 
The prevalence of occupational safety field does not think accident rate as a good 
safety indicator. However, by using safety climate alone cannot find out the short term 
and detailed problem in safety. Other means of safety management tools are essential 
in order to give a comprehensive control of safety in construction sites, like auditing 
and individual accident investigations, which can immediate figure out technical, 
physical and procedural safety problems on site. Further discussion will be in later 
chapters. 
 
1.2 Research Objectives 
 
As shown in hundreds of foreign researches and journals, safety climate is seen as a 
useful proactive tool to manage occupational safety. However the characteristics of it 
vary from occupation to occupation, and location to location. When compared to 
western countries like the United Kingdom, there have been very few researches 
carried out in Hong Kong to study the characteristics of local safety climate. Despite, 
there is a trend in many developed countries to introduce safety climate to manage 
safety. The researches in Hong Kong about the area are still quite blank. The safety 
climate model and questionnaire survey system of the Occupational Safety and Health 
Council (OSHC) is imported from the UK. Moreover, safety climate is viewed as a 
temporary statement of an organization that is subject to change depending on the 
specific operational and economic circumstances (Zhang et al. 2002). Literatures 
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available now is done long years ago, so that questionnaires developed long years ago 
may not suit the current culture and climate. A new research is needed. 
 
From the statistics of the Labours Department of the Hong Kong Special 
Administration Region Government (HKSARG), construction has the highest rate of 
both injuries and fatal accidents. In addition, there has been rising concern of safety 
culture and safety climate by safety practitioners that posters and banners about the 
issue can be seen on construction sites in recent years. However, safety climate is still 
not a concept commonly known and understood by people. Literatures which can be 
applied in Hong Kong are still limited. More research has to be done into the area.  
 
Therefore the research has focused into this area and aims to find out more about 
safety climate of construction industry in Hong Kong. There are several factors 
affecting safety climate, and one of them is personal characteristics. Through studying 
the relationship between the level of safety climate and background (e.g. education, 
age, experience) of construction workers, a better understanding of local safety 
climate is achieved. The better understanding of the issue can contribute in the future 
to allow construction safety practitioners, including supervisors, managers, officers 
and the government policy makers to study and explore the way to improve safety. 
 
Fang et al. (2008) has actually done a similar research about the relationship between 
safety climate and personal characteristics. However, some problems are sort out from 
his research. 
 
1) He didn’t carry out qualitative analysis. Many special cultures and practical 
problems in the construction industry cannot be analyzed comprehensively. 
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Mathematical data may only explain phenomenon in little extent. 
2) His survey target includes workers, plus a large portion of safety officers, 
supervisors and managers. Survey results may be biased as the managers and 
safety officers may give more positive results. Beside, safety is an issue of 
primarily for frontline workers. The safety attitudes of managers and that for 
construction workers give different impacts and meanings. So they should be 
studied separately.  
3) In his research the survey is only distributed to one company. Culture and climate 
varies from one company to another. In his study, only the climate in one company 
is analyzed, and so it is not industry-wide representing. 
4) 2 questions about permit-to-work system in his safety climate survey 
questionnaire are found to be unsuitable to act as an element assessing safety 
climate. 
5) Some personal characteristics, like injury experience, smoking habit, safety 
training, and construction experience are not studied or no significant figures 
obtained. 
6) The construction culture in Hong Kong is special. Being a research in mainland 
China, the research failed to explain the results or hypothesize his theory by 
mentioning any practical issues in Hong Kong. 
 
Therefore, this research carries several objectives: 
 
1) To fill the research gap of construction safety climate in Hong Kong. The foreign 
literatures cannot apply in Hong Kong due to difference in culture.  
 
2) To study the relationship of various personal characteristics of construction 
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workers and their safety climate, by improving the research of Fang et al. (2008). 
 
3) To study the practical issues of safety climate in Hong Kong’s construction 
industry. 
 
4) After understanding the issue, suggestions are made to improve construction 
safety in Hong Kong. 
 
1.3 Definitions 
 
The definition of safety climate is still in little agreement. In general, it is about 
workers’ shared values and beliefs towards safety within an organization. It deals with 
their perception of the organization’s safety efforts, their safety attitudes and how 
safety is managed in workplace. 
 
1.4 Measurement 
 
To measure safety climate of an organization, questionnaire is usually conducted. 
Different elements are identified by previous researchers to analyze the safety climate 
and attitude of workers. For example Zohar (1980) has proposed Safety Attitude 
Questionnaire, containing 8 indexes for safety climate assessment, and the 
questionnaire set by the Health and Safety Executive (HSE), containing 10 factors and 
71 questions. The higher marks the workers get, the better the safety climate. 
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1.5 Research Hypothesis 
 
The proposed personal characteristics of construction workers affecting construction 
safety climate include the following 12 elements. They are identified from literatures, 
observations and expert opinions. 
1) Background of Worker 
2) Age of Worker 
3) Marital Status of Worker 
4) Number of Family Members Supported by the Worker 
5) Education Background of Worke 
6) Experience of Worker in Construction Field 
7) Safety Training Hours of Worker in Past 2 Years 
8) Personal Injury Experience of Worker 
9) Injury Witnessing Experience by the Worker 
10) Safety Rule Breaking Experience of the Worker 
11) Smoking Habit of Worker 
12) Smoking Habit of Worker. 
 
1.6 Research Methodology 
 
Qualitative and quantitative analysis is used in this paper. Quantitative analysis is 
about validation studies including a safety climate survey questionnaire and a 
regression analysis. Qualitative analysis is about inquiry studies including interviews 
and literature review. Both types of methods are used to comprehensively study the 
subject. 
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1.7 Dissertation Framework 
 
The dissertation is divided into 7 chapters. Chapter 1 gives a brief introduction and 
some background information about the dissertation. Chapter 2 is the literature review 
of construction safety in Hong Kong and past researches about safety climate. Safety 
climate dimension, determinant, safety culture, climate assessment and predictive 
power of it are reviewed. Chapter 3 is about the 12 personal characteristics hypothesis 
suggested and methodology for analysis. Chapter 4 is about the safety climate 
assessment survey. The survey questionnaire is developed from previous researches. 
Chapter 5 is about the quantitative analysis of survey results, including regression 
analysis. Chapter 6 is about the interview to 7 interviewees. Chapter 8 is the 
discussion and conclusion of the paper. 
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________CHAPTER 2_______ 
LITERATURE REVIEW 
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1.0   
2.0 LITERATURE REVIEW                                
 
This chapter would review the literature about safety climate by summarizing the 
previous major researches about the issue, including the definitions, determinants and 
dimensions of safety climate. Besides, a brief introduction of safety management of 
construction management in Hong Kong would be mentioned. 
 
2.1 Overview of Construction Safety in Hong Kong 
 
2.1.1 Accident Rates 
 
Hong Kong has an unsatisfactory record of construction safety. In the period 
1990-1994, statistics shows that Hong Kong has an average accident rates at 300 per 
1000 workers each year. The accident rate are in the highest among developed places.  
 
In 2007, according to the data of Census and Statistics Department of HKSAR, the 
industry consists of 8% of the total workforce in Hong Kong, ranking the 6th largest 
sector in terms of employment number. With the implementation of the 10 major 
infrastructures proposed by the HKSAR government, the number of construction 
workers has been predicted to rise. Construction safety is thus becoming more and 
more determining to the occupational safety in Hong Kong.  
 
However, over the last 10 years, construction industry has been recorded to have the 
worst accident rate among all industries. In 2007, its accident rate was 60.6 per 1000 
workers, far higher than the mean of all occupational accidents rates of Hong Kong, 
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which is at 29.3. It also accounted for 22% of total occupational fatality in the year. 
When compared to the accident figure of developed countries like the United 
Kingdom and Japan, Hong Kong still performs very poorly among them. Although the 
trend of construction industry accidents rate continued to fall from 1998 to 2003, it 
seems to become stable at the level of 60 per 1000 workers since 2003, with no sign 
of improvement. It means that the existing effort and method for construction safety is 
inadequate. 
 
 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
No. of accidents 19588 14078 11925 9206 6239 4367 3833 3548 3400 3042 
No. of fatalities 56 47 29 28 24 25 17 25 16 19 
*Total no. of 
workers 
79007 70941 79599 80302 73223 64112 63520 59266 52865 50185 
Acc. Rate/ 1000 
workers 
247.9 198.4 149.8 114.6 85.2 68.1 60.3 59.9 64.3 60.6 
Fatality rate / 1000 
workers 
0.709 0.663 0.364 0.349 0.328 0.390 0.268 0.422 0.303 0.379 
*The total no. of workers only covers manual workers on construction sites 
Table 1: Industrial Accidents in Construction Industry (1998-2007) 
Source from Labours Department, HKSRA Government 
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2.1.2 Safety Management System 
 
For safety management issue in Hong Kong, the HKSAR Government has conducted 
a comprehensive review on industrial safety in 1995 for mapping Hong Kong’s long 
term occupational safety strategies. A safety management system, consisting of 14 
elements was then developed. The government is planning to implement the system 
into the all industries by legislation in future years. 
 
 
2.1.2.1 The Model 
 
The following figure shows the rough idea of safety management system. 
 
Figure 3: Proposed safety management system for industries in Hong Kong 
Occupational Safety and Health Branch, Labour Department 1999 
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1) Planning 
To determine in advance what should be accomplished 
 
2) Developing 
To determine how the objectives should be realized 
 
3) Organizing 
To prescribe formal relationships among people and resources in the organization 
to accomplish objectives 
 
4) Implementing 
To carry out the plans to achieve the desired objectives with appropriate and 
adequate control to ensure proper performance in accordance with the plans. 
 
5) Measuring 
To check the performance against agreed standards to reveal when and where 
improvement is needed, and a means of monitoring the extent to which policies 
and objectives are being met. It provides a feedback loop to the stages of 
development and implementation of a safety management system and help 
reinforcing and maintaining its ability to reduce risks to the fullest extent and to 
ensure the continued efficiency, effectiveness and reliability of the safety 
management system. 
 
6) Auditing 
It constitutes the feedback loop to the planning stage which enables the enterprise 
to reinforce, maintain and develop its ability to reduce risks to the fullest extent 
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and to ensure the continued efficiency, effectiveness and reliability of the safety 
management system. There should be information flowing between development, 
implementation and maintenance stage and the auditing stage to ensure the correct 
operation of the safety management system. 
 
2.1.2.2 The 14 Elements 
 
The 14 elements of Safety Management System identified by HKSARG are listed as 
follow. The management system would follow the 14 elements  
 
1. A safety policy which states the commitment of the enterprise to safety and health 
at work. 
2. A structure to assure implementation of the commitment to safety and health at 
work. 
3. Training to equip personnel with knowledge to work safely and without risk to 
health. 
4. In-house safety rules to provide instruction for achieving safety management 
objectives. 
5. A programme of inspection to identify hazardous conditions and for the 
rectification of any such conditions at regular intervals or as appropriate. 
6. A programme to identify hazardous exposure or the risk of such exposure to the 
workers and to provide suitable personal protective equipment as a last resort 
where engineering control methods are not feasible. 
7. Investigation of accidents or incidents to find out the cause of any accident or 
incident and to develop prompt arrangement to prevent recurrence. 
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8. Emergency preparedness to develop, communicate and execute plans prescribing 
the effective management of emergency situations. 
9. Evaluation, selection and control of sub-contractors to ensure that sub-contractors 
are fully aware of their safety obligations and are in fact meeting them. 
10. Safety committees to identify, recommend and keep under review measures to 
improve the safety and health at work. 
11. Evaluation of job related hazards or potential hazards and development of safety 
procedures. 
12. Promotion, development and maintenance of safety and health awareness in a 
workplace. 
13. A programme for accident control and elimination of hazards before exposing 
workers to any adverse work environment. 
14. A programme to protect workers from occupational health hazards. 
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2.2 Literature Review on Safety Climate 
 
This section will discuss about the definition of safety climate, its relationship with 
safety culture, its value for safety management, its dimension structure and 
determinant factors. The major terms include safety culture, safety climate, safety 
performance, safety behaviour, determinants of safety climate, dimensions of safety 
climate, safety management tools and safety climate survey. From a number of 
literatures studying psychology and human aspects in safety, the relationships of all 
key terms around safety climate are summarized. And the following figure is 
proposed. 
 
 
Figure 4: Relationships of Key Terms about Safety Climate 
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2.2.1 Psychological Climate 
 
Safety climate, together with service climate and innovation climate, are commonly 
identified to be the three types of psychological climate. James and James (1989) 
suggested that psychological climate is the individual perceptions of the work 
environment. When these perceptions are shared by individuals within a work group 
or organization, they are referred to as group climate or organizational climate. 
 
Safety climate is a type of climate which can be experienced by individuals, groups 
and organizations. The dissertation focuses into the individual climate. 
 
2.2.2 Definition of Safety Climate 
 
Although the concept of Safety Climate has been suggested for nearly 30 years, its 
definition is still in little agreement. Different scholars have their own perception and 
understanding of the issue. In general, it is about workers’ attitudes towards safety 
within an organization. It deals with their perception of the organization’s safety 
efforts and how safety is managed in workplace. 
  
The first article attempting to measure safety climate is done by Zohar (1980). He 
studied the effect of safety climate in industrial organizations in Israel by using factor 
analysis. The principal components of safety climate of a) Perceived management 
attitudes on safety, b) Effect of safe work practice on promotion, c) Social status of 
individuals, d) Status of safety officer, e) Status of safety committee, f) Importance 
and Effectiveness of safety training, g) Risks at the workplace and h)Enforcement are 
identified. It argued that safety climate appears to be directly related to the safety 
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record of an organization and concluded that an analysis of the perceived safety 
climate within an organization will identify the areas in which safety can be 
improved. 
  
Glennon (1982) has developed a questionnaire on an Australian workforce and found 
nine "climate dimensions," slightly expanding on Zohar's original eight dimensions. 
Glennon found that the determination of an organization's safety climate was 
dependent on a number of complex issues and there could never be any absolute 
external standards. 
  
According to the Safety Climate Measurement User Guide and Toolkit published by 
the Health and Safety Executive (HSE) of the United Kingdom in 1997, safety climate 
is the shared perceptions of policies, practices and procedures. It describes an aspect 
of the organization which is influenced by the way people behave, how they think and 
feel about safety issues. 
  
To be simple, Guldenmund (2000) suggested that safety climate to be a summary 
concept describing the employees’ beliefs about all the safety issues. 
 
Cooper (2000) suggested the following figure that safety climate is about internal 
psychological factors while safety management systems and safety behaviour are 
about external observable factors. 
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Figure 5: Relationship of Safety Climate by Cooper (2000) 
 
2.2.3 Safety Culture and Safety Climate 
 
Although there are similarities between the definitions of safety culture and safety 
climate, according to Neal and Griffin (2002), safety culture is generally seen to exist 
at a deeper level than safety climate. 
  
Glendon, Clarke and McKenna (2006) describe safety culture as the fundamental 
underlying beliefs and values of a group of people in relation to risk and safety. 
Mearns et. al (2003) considers climate to be the manifestation of safety culture in the 
behavior and expressed attitude of employees, which is the expressed attitudes 
towards safety within an organization. Individuals and workgroups may interpret 
same policies and procedures differently. Cooper (1998) suggested that this occurs 
because different workgroups are exposed to varying levels of risk and form their own 
customs and practices. In turn this will influence how safety is perceived, the way 
safety is managed and the emphasis placed on compliance. To summarize, Gadd 
(2002) suggests that safety climate is actually an indicator of the overall safety culture 
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of an organization. 
  
Cox and Cox (1991) suggested that safety culture describes the way in which safety is 
managed in the workplace, and often reflects "the attitudes, beliefs, perceptions and 
values that employees share in relation to safety. Adrian and Barrie (1993) provided 
the definition that safety culture as a set of prevailing indicators, beliefs and values 
that the organization owns in safety. Guldenmund (2000) suggests that safety climate 
refers to the attitudes towards safety within an organization while safety culture is 
concerned with the underlying beliefs and prevailing values of the work group. While 
Hale (2000) thinks that it is the attitudes, beliefs and perceptions shared by natural 
groups as defining norms and values, which determine how they react in relation to 
risks and risk control systems.  
  
According to HSE (1997), when comparing to safety culture, safety climate is often 
used to describe the tangible outputs of an organization’s safety culture, such as how 
people perceive and describe the importance given to safety issues by the organization. 
While safety climate is at a more localized level, safety culture exists at a higher level, 
relating to policies and goals. 
 
“Although the two terms are often interchangeable, they are actually distinct but 
related concepts and should be treated accordingly. The term "safety climate" best 
describes employees' perceptions, attitudes, and beliefs about risk and safety, typically 
measured by questionnaire surveys and providing a "snapshot" of the current state of 
safety. "Safety culture" is a more complex and enduring trait reflecting fundamental 
values, norms, assumptions and expectations, which to some extent reside in societal 
culture. The expression of these "cultural" elements, perhaps, can be seen through 
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safety management practices which are reflected in the safety climate.” Described in 
Mearns and Flin (1999) 
 
Lin et al. (2007) studied the construction safety culture in China and suggested the 
following diagram of safety culture. And it can be divided into three aspects: 
requirement of policy level, requirement of managers and responses of individuals. 
Each aspect has several components. 
 
 
Figure 6: Safety Culture Model of Industries in China by Lin et al. (2007) 
 
HSE (2005) has built a useful framework based on the work by Cooper (2000) that it 
distinguished three interrelated aspects of safety culture: 
 Psychological Aspects (often referred to safety climate) 
 Behavioural Aspects (organizational) 
 Situational Aspects (corporate) 
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And it is summarized in the following figure. 
 
 
Figure 7: Safety Climate by HSE (2005) based on Cooper (2000) 
 
2.2.4 Value of Safety Climate for Safety Measurement 
 
Over the years, safety professionals are drawing more attention to social sciences and 
psychological aspects when studying accidents in the construction industry. Lee et al. 
(2000) concluded from his study that personnel safety surveys can usefully be applied 
to deliver a multi-perspective, comprehensive and economical assessment of the 
current state of a safety culture and explore the relationships between all working 
parts. Pousette et al. (2007) has also found significantly that safety climate was able to 
predict self-reported safety behaviour 7 months later. It provides a useful proactive 
management too 
 
Construction accidents rates are currently used to evaluate the safety performance of 
construction industry in Hong Kong. However, there is an increasing doubt about the 
validity of using accident rates, as a reactive safety management indicator to measure 
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safety culture in workplace. Safety climate, a proactive safety management tool, has 
been gaining popularity over the past 20 years. The advantages of using safety climate 
as a safety management tool over accidents rates are listed as follows. 
 
Advantages of Individual Safety Climate 
 
1) It is proved to be valid to predict safety performance (accident rate). Poor 
safety attitude and poor safety climate has also been statistically proofed to be 
a major cause of construction accidents. 
 
2) Safety climate, as a proactive safety management tool, has been gaining 
popularity to be a better indicator of occupational safety. If the company 
scores low in the safety climate assessment, it reveals a poor safety 
management in the company. The company can take proactive corrective 
measures according to the survey results. 
 
3) Safety within organizations and small groups can be assessed easily by 
conducting questionnaire survey to individuals in daily operations. Safety 
information is readily available. Causes of safety problems can be identified 
within small groups. Corrective measures can be made in time. 
 
The predictive validity of Safety climate has been verified by various researchers. 
They have developed instruments to measure safety climate and have established 
some degree of psychometric reliability and validity. 
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Johnson (2007) have studied the validity of safety climate in detail and provided 
additional support for it as a viable social construct and as a predictive indicator of 
safety-related outcomes. He showed that safety climate is psychometrically reliable 
and valid. 
 
Lin et al. (2007) showed in their research that safety climate measurement among 
Chinese workers is valid and reliable, whereas significant differences on some safety 
climate scales among accidental involvement and organizations were detected. Safety 
awareness, competence and safety communication are important factors in safety 
climate measurement in Chinese industry. 
 
Neal and Griffin (2000) suggested that motivation to work safely and knowledge of 
safety mediate the link between safety climate and safety performance. 
 
From another point of view, safety climate can be seen as a leading indicator while 
accidents as a lagging indicator. Lagging indicators are used to identify trends in 
accidents and evaluate management outputs. They may include lost-time injury 
frequency rate, time, place and type of accidents. However, more and more researches 
suggests that leading indicators should be given more attention as it can precede and 
predict safety outcomes, and indicate the impact of human, organizational and 
managerial factors on safety performance. Collecting information on injuries or 
failures as a safety management tool may not be sufficient anymore. On the other 
hand, a proactive approach to safety which requires reliable ‘leading indicators’ can 
provide information before risks materialize into accidents. Erikson (2008) argues that 
the lagging performance indicators focus on the output providing the best measure of 
how well the management system is performing. On the other hand the leading 
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performance indicators focus on the input, which are best in telling the way to achieve 
the main objective (safety) and improvement. In this sense, both leading and lagging 
indicators are needed to determine how well safety is managed. 
 
2.2.5 Dimensions of Safety Climate 
 
Dimension of safety climate means the factor structure which contributes to the safety 
climate. The safety climate dimensions are essential bases for the setting of the 
“safety attitude questionnaire”, which serves as a measurement tool of safety climate. 
Safety climate consists of several factors which are still in debate among researchers. 
Gadd (2002) suggests that dimensions of safety climate differ from industry to 
industry, and from district to district, and Coyle et al. (1995) said there is no universal 
set of safety climate factors existed. It can vary from different industries and countries. 
However, even for the dimensions in same industry and same country, researchers 
propose different dimensions as they view safety climate differently. 
 
The dimensions of safety climate were first suggested by Zohar (1980) in his study 
about Israel construction industry. He identified 8 dimensions and they are namely 
Importance of Safety training, Effects of Required Work Pace of Safety, Status of 
Safety Committee, Status of Safety Officer, Effects of Safe Conduct on Promotion, 
Level of Risk at Work Place, Management Attitudes to Safety and Effect of Safe 
Conduct on Social Status.  
  
The dimensions of safety climate have been studied by several safety researchers and 
psychologists. The following table lists out the dimensions proposed by some of the 
previous researchers. 
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Literature Dimensions Identified 
Zohar (1980) Importance of Safety training 
Effects of Required Work Pace of Safety 
Status of Safety Committee 
Status of Safety Officer 
Effects of Safe Conduct on Promotion 
Level of Risk at Work Place 
Management Attitudes to Safety 
Effect of Safe Conduct on Social Status 
Glendon and 
Litherland (2001) 
Management Attitudes 
Management Actions 
Level of Risk 
Health and Safety 
Executive (HSE), UK 
Organizational Commitment and Communication 
Line Management Commitment 
Supervisor’s Role 
Personal Role 
Fellow Worker Influence 
Competence 
Risk Taking Behaviour 
Contributory Influences 
Obstacles to Safe Behaviour 
Permit-to-Work 
Reporting of Accidents and Near Misses 
Williamson et al. 
(1997) 
4 measuring attitudes 
4 perceptions 
Dedobbeleer and 
Beland (1998) 
Management Commitment 
Worker Involvement 
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Flin et al. (2000) Management 
Safety System 
Risk 
Work Pressure 
Competence 
Procedures 
Guldenmund (2000) Management 
Risk 
Safety Arrangements 
Procedures 
Training 
Work Pressure 
Glendon and 
Litherland (2001) 
Communication and Support 
Adequacy of Procedures 
Work Pressure 
Personal Protective Equipment 
Relationships 
Safety Rules 
Lin et al. (2007) Safety Awareness 
Competence 
Safety Communication 
Organizational Environment 
Management Support 
Risk Judgment 
Safety Precautions 
Safety Training 
Table 2: Literature Summary of Safety Climate Dimensions 
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From the dimensions identified, safety climate assessment tools are set up. The 
following table lists out some of the assessment tools. Some of them are frequently 
used by other researchers and some are used for studying the construction sector. 
 
Literature 
Source of Safety Climate 
Assessment Tool 
Sector Investigated 
Sample 
Size 
Brown & 
Holmes (1986) 
Safety Climate (Zohar 1980) Manufacturing 425 
Hofmann & 
Stetzer (1996) 
Safety Climate (Zohar 1980) Chemical Processing 204 
Barling et al. 
(2002) 
Safety Climate (Zohar 1980) Service Sector 174 
Michael et al. 
(2005) 
Safety Climate (Zohar 1980) Manufacturing 641 
Hofmann et al. 
(2003) 
Safety Climate (Zohar 1980) Military 94 
Morrow & 
Crum (2004) 
Safety Climate (Zohar 1980) Road Haulage 116 
Neal et al. 
(2000) 
Safety Climate (Neal et al. 2000) Hospital 1264 
Probst (2004) Safety Climate (Neal et al. 2000) Manufacturing 136 
Zacharatos et 
al. (2005) 
Safety Climate (Neal et al. 2000) 
Petroleum & 
Telecommunications 
189 
Neal & Griffin 
(2006) 
Safety Climate (Neal et al. 2000) Hospital 135 
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Gillen et al. 
(2002) 
Safety Climate (Dedobbeleer & 
Beland 1991) 
Construction 255 
Siu et al. 
(2004) 
Safety Attitudes Questionnaire Construction 374 
Goldenhar et 
al. (2003) 
Safety Climate (DeJoy et al. 
1995) 
Construction 408 
Fang et al. 
(2006) 
Safety Climate survey 
Questionnaire (base on HSE) 
Construction 4719 
Lin et al. 
(2007) 
Safety Climate Questionnaire 
(base on literature and expert 
opinions) (Lin et al. 2005) 
Several  Industries 1026 
Table 3: Literature Summary of Safety Climate Assessment Tools 
 
2.2.6 Relationships between Psychological Items 
 
In previous researches, relationships of various psychological terms around safety 
climate are studied. The major conclusions from those researches is that safety 
attitude is one of the major dimension of safety climate; safety behaviour is a 
consequence of safety climate; and that performance safety climate is directly 
proportional to actual safety performance and accident rate. The following table 
summarizes some of the researches about those relationships. 
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Literature Relationship under Investigation Modelling 
Eagly and Chaiken 
(1993) 
Employee’s Attitude  Individual 
Behaviour 
Behaviour
-Attitude 
Model 
Neal et al. (2000) Safety Climate  Safety Performance 
Assumed to be partially mediated by 
Individual Safety Behaviour 
Structural 
Equation 
Modelling 
Sherif (2002) Safe Work Behaviour is consequence of 
Safety Climate 
Structural 
Equation 
Modelling 
Tarrants (1980) Safe Work Behaviour is consequence of 
Safety Climate 
Individual Safety Behaviour  Safety 
Performance 
 
Sawacha et al. (1999) Safe Work Behaviour is consequence of 
Safety Climate 
Individual Safety Behaviour  Safety 
Performance 
 
Glendon and 
Litherland (2001) 
Safety Climate  Actual Safety 
Performance 
 
Wu, T.C. et al. (2008) safety leadership  safety climate  
 safety performance 
Path 
Analysis 
Table 4: Literature Summary of Psychological Item Relationships 
 
2.2.7 Determinants of Safety Climate (Factors affecting) 
 
Various factors have been proved to be affecting safety climate. The following table 
lists out the factors which have been proved significant to influence individuals’ 
safety climate. 
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Table 5: Literature Summary of Safety Climate Determinants 
 
Fang et al. (2006) has suspected in his study that the previous personal injury 
experience will give workers a better safety attitude.  
 
 
 
 
 
Literature Factors Affecting Safety Climate 
Mearns and Flin (1999) Occupational Groups 
Supervisor Status 
Type of Shift Worked 
Gender 
Age 
Experience 
Prior Accident Involvement 
Glendon and Litherland 
(2001) 
Relationships 
Safety Rules 
Siu et al. (2003) Age 
Attitude Scale 
Fang et al. (2006) Gender 
Marital Status 
Education Level 
Number of Dependent Family Members 
Safety Knowledge 
Drinking Habits 
Employees of Subcontractors 
Individual Safety Behaviour 
Campbell et al. (1996) Perceptions of Knowledge about safety 
Skill 
Motivation to perform safely 
Wu, T.C. et al. (2008) Safety Leadership 
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Possible Factors Influencing Individual Safety Climate 
 
There are many factors which are suspected to be determinants of safety climate. The 
factors can be summarized in 5 categories, namely perdonal, organizational, 
psychological, supervisory and experience. Here lists out some of them. 
 
Personal Factors 
Age, Gender, Marital status, Migrant Workers, Educational Background, 
Training Received, Safety Knowledge, Experience in Construction, Drinking 
Habit/Smoking Habit, IQ/EQ, Personality, Seniority at Work, Type of 
Employment 
 
Organizational Factors 
 
Safety Investment, Organizational Safety Culture, Degree of Work Routinization 
(Zohar 2005), Company Policy, Company Size, Working Schedule 
 
Psychological Factors 
Strain/Stress, Job Satisfaction, Pressure 
 
Supervisory Factors 
Safety Attitude of Supervisor, Supervisor/Management, Supportive Leadership 
(Neal 2002) 
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Experience Factors 
Previous Injury Experience, Witness Experience of Construction Accident, 
Safety Rule Breaking Experience, Experience in Construction 
 
However, in this research, due to limitation of resources, only the relationship of 
personal and experience factors are focused. And therefore it is not suitable for 
including safety supervisors and management as target of quantitative analysis. 
 
Lin et al. (2007) tested 1026 workers in Fujian Province that it categorizes workers by 
4 demographics. And he identified 7 safety climate scales, including safety awareness 
and competency, safety communication, organizational environment, management 
support, risk judgment, safety precautions and safety training by literature. 
Correlation between safety climate scales and the 5 variables are studied. 
 
The first variable is age groups, and it is divided into 4 groups: <29y, 30-44y, 45-54y 
and 55y. However, no safety climate scale was significantly different among different 
age groups. 
 
The second variable is years of work experience, divided into 4 groups: <5y, 6-15y, 
16-25y, 26y. Significant difference emerged on safety awareness and competency, 
safety communication and safety training. 
 
The third variable is accident involvement and there are 4 groups: no accident group, 
near-miss incident group, accident group and the both near miss and accident group. 
Significant differences emerged on general safety climate and tree scales if seven 
factors: management support, risk judgment and safety precautions. 
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And the forth variable is organizational, including 5 groups namely artificial board 
plant, electrical construction, oil refinery plant, shoes manufacture and cement 
production. However, insufficient participants has caused statistically invalid for 
comparison. 
 
2.2.8 Application of Chinese Model in Hong Kong 
 
Siu et al. (2004) confirmed the work of Donald and Canter (1994) and verified the 
validity and reliability of the Chinese version among construction workers in Hong 
Kong. And thus the safety climate dimensional model of Siu et al. (2004) and Fang et 
al. (2008), to a certain extent, be replicated into studying Hong Kong’s case. This 
paper would use the dimensional model developed by Fang et al. (2008), including 
five factors, namely worker’s attitude, workmate’s influence, management 
commitment, worker’s involvement and rules and procedures. 
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3.0 HYPOTHESIS & METHODOLOGY                       
This chapter looks into the hypothesis and the methodology to study the hypothesis. 
 
3.1 Hypothesis 
 
There are several hypothesis suggested in the paper. It is proposed that 12 personal 
characters are the determinants (factors affecting) to safety climate of Hong Kong 
construction workers. These determinants were then analyzed qualitatively and 
quantitatively to see their correlation to safety climate. 
 
The proposed determinants include 1) Background of Worker (whether they come 
from Hong Kong, mainland China, South-Asian countries or other places), 2) Age of 
Worker, 3) Marital Status of Worker, 4) Number of Family Members Supported by the 
Worker, 5) Education Background of Worker, 6) Experience of Worker in 
Construction Field, 7) Safety Training Hours of Worker in Past 2 Years, 8) Personal 
Injury Experience of Worker, 9) Injury Witnessing Experience by the Worker, 10) 
Safety Rule Breaking Experience of the Worker, 11) Smoking Habit of Worker and 12) 
Smoking Habit of Worker. The development of hypothesis is discussed as below. 
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3.1.1 Hypothesis 1 - Background 
 
Hypothesis 1: Workers who have a background of nation with better safety culture 
would have better safety climate. 
 
Hong Kong is an international city. Due to its geographical location and political 
background, construction workers in Hong Kong consist of people from different 
races. In the early and mid-20th Century, many people from South Asia and Southeast 
Asia came to Hong Kong and worked as bank securities, construction workers and 
English teachers. Although the majority of workers are local Hong Kong people who 
are Chinese in background, there are Pakistanian, Nepalese and Indian workers as 
well. People from different race would have different culture and value. Under these 
circumstances, their attitude to safety maybe different and thus results in a difference 
in safety climate between these particular groups of people. 
 
According to Cooper (2000), as safety climate is one of the 3 aspects of safety culture. 
Besides, from Sorod (1991), in his literature “The Influence of National and 
Organizational Cultures on Managerial Values, Attitudes, and Performances”, he 
revealed that national culture exerted more influence in values than organizational 
culture. In Ali (2006)’s paper “Influence of National Culture on Construction Safety 
Climate in Pakistan”, by studying the high collectivistic, power distance and 
uncertainty avoidance culture and environment of the nation, it gauged empirically the 
influence of cultural dimensions on worker’s perceptions, attitudes and safe work 
behaviour and managers’ safety practices. The same may apply in other countries that 
country with better safety culture would have workers in better safety climate. 
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3.1.2 Hypothesis 2 - Age 
 
Hypothesis 2: Workers who have a younger age would have better safety climate. 
 
Fang et. al (2006), in his study targeting construction workers in Gammon 
Construction Ltd has statistically concluded that older workers would share a better 
safety climate. He explained the results by the increased social responsibility borne by 
the older workers. As thus they will have a better perception of their work 
environment as well as better safety attitudes and beliefs. 
 
However, from the interviews conducted to experienced construction safety 
practitioners, 5 out of 7 of the interviewees suggested that the situation in general 
contractors in Hong Kong are different. They suggested that older workers in Hong 
Kong are generally so self-confident that they think they have acquired enough skills 
to work unsafely. Besides, as a matter of experience, they are less afraid of accidents. 
In the interview with Mr. Cheung, old workers usually think that accidents are caused 
by unluckiness and their carelessness, rather than a failure of safety system and poor 
safety perception of workers. Their safety attitude, and accordingly, safety climate, 
would be worsening as time goes by.  
 
For the opposite results concluded by Fang et al. (2006), it is suggested that Gammon 
is a company which is paid much effort into safety. Workers working long in the 
company can benefit from the good safety climate of the company. However, the 
safety climate generally in Hong Kong is not good. As discussed in the previous 
chapter, safety culture and climate differs from organization to organization. 
Therefore a survey targeting a single company and another survey targeting the entire 
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industry in Hong Kong may have different hypothesis and give different results. 
 
3.1.3 Hypothesis 3 – Marital Status 
 
Hypothesis 3: Married workers would have better safety climate. 
 
Hong Kong, even economically westernized under the rule of British for more than a 
century, traditional Chinese culture and values are still deeply rooted in people’s mind. 
The concept and responsibility for marriage and family weights importantly and thus 
Hong Kong people especially construction workers, who are often the economic pillar 
of the family, would be less risk-taking and care more about safety. The result is that 
they have better safety attitude. Besides, Fang et al. (2006) has found significantly 
from the survey that married workers have better safety climate. This hypothesis aims 
to reinforce the finding for generalizing it into the construction industry in Hong 
Kong. 
 
3.1.4 Hypothesis 4 – Number of family Members to Support 
 
Hypothesis 4: Workers who have more family members to support would have better 
safety climate. 
 
Similar to hypothesis 3, workers would be less risk taking in their mind if they are the 
economical support of the family. Thus, workers who have more family members to 
support is suggested to have a better safety climate. 
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3.1.5 Hypothesis 5 – Educational Level 
 
Hypothesis 5: Workers who received higher level of education would have better 
safety climate. 
 
Education may offer people a better understanding of safety, importance of life and 
the outcome of injuries. From the opinions of safety In Fang et al. (2008), education 
level is an important influencing factor for safety climate. Employees with education 
levels below primary school have far less positive perceptions of the safety climate 
than others. This hypothesis aims to reinforce the finding for generalizing it into the 
construction industry in Hong Kong. 
 
3.1.6 Hypothesis 6 – Construction Experience 
 
Hypothesis 6: Workers who have less construction experience would have better 
safety climate. 
 
Similar to age of workers, those who have longer experience in construction field are 
suspected to have less positive perception to safety as they are influenced by the bad 
safety culture in the industry. So they would have poorer safety climate. 
 
3.1.7 Hypothesis 7 – Safety Training in Past 2 Years 
 
Hypothesis 7: Workers who receive more safety training in the previous 2 years would 
have better safety climate. 
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Safety training in Hong K covers 3 major areas, including awareness, attitude and 
competence. Awareness is to know about safety, attitude is about perception while 
competence is about the ability and skills to achieve safety. The three components 
contribute to the safety culture. In particular, as discussed in previous chapter, safety 
attitude is one of the critical components of safety climate. Therefore, It is suggested 
that workers receiving more safety training are suspected to have a better safety 
climate. In Hong Kong, a minimum time length of safety training for construction 
workers is required by law compulsorily each 3 year. It suggested that the effect of 
training may fade when time pass. Therefore, a fairer comparison of safety training 
time in past 2 years is suggested to correlate to safety climate in this paper. 
 
3.1.8 Hypothesis 8 – Personal Injury Experience 
 
Hypothesis 8: Workers who have more personal injury experience would have better 
safety climate. 
 
There are two reasons for hypothesis 8. The first reason is that Workers who work 
more safely have less opportunity to suffer from injury. The second reason is that 
Workers who have experience in injuries will learn a lesson therefore will work more 
safely. However, Fang et al. (2006) could find any relationship between personal 
experience and safety climate. One third (32%) of the workers from the questionnaire 
respondents has suffered at least an injury before. Injury can really give a chance for 
workers to rethink the meaning and importance of safety. Therefore, it is believed that 
workers who have more personal injury experience would have better safety climate. 
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3.1.9 Hypothesis 9 – Injury Witnessing Experience 
 
Hypothesis 9: Workers who have more injury witnessing experience would have better 
safety climate. 
 
Hypothesis 9 serves as another angle to look into the issue of injury experience and 
hope to supplement the finding for hypothesis 8. 
 
3.1.10 Hypothesis 10 – Safety Rule Breaking Experience 
 
Hypothesis 10: Workers who have less safety rule breaking experience would have 
better safety climate. 
 
Many literatures, like Glendon et al. (1994) regards safety rules to be one of the 
important factors assessing safety climate. Therefore, it is suggested that the better 
safety climate and culture in an organization, rules are well established and workers 
have good safety attitudes. They would thus follow safety rules. In opposite, the more 
frequently workers break safety rules, it is suspected that the group of workers have 
poor safety climate. 
 
3.1.11 Hypothesis 11 – Smoking Habit 
 
Hypothesis 11: Workers who don’t have smoking habit would have better safety 
climate. 
 
 
  
46 
 
In Fang et al. (2006), smoke has been ticked out from the model of personal 
characteristics affecting safety climate. It said that smoking may not damage the 
mental status as badly as drinking. However, in the aspect of risk taking behaviour, 
smoking is even a more risk taking habit than drinking. When applying this to work, 
if drinking habit is found related to safety climate, then smoking should be relating 
too. Therefore the smoking habit determinant is re-analyzed in this paper. 
 
3.1.12 Hypothesis 12 – Drinking Habit 
 
Hypothesis 12: Workers who don’t drink would have better safety climate. 
 
It is all known that alcoholic drinks results in impaired judgment and altered mental 
condition. As a result, drinking is strictly prohibited in construction sites in Hong 
Kong. However, it is not a must that workers who have a drinking habit would behave 
badly in safety. It is thus interesting to study the correlation of safety climate and 
drinking habit. It is suggested that the bad habit of drinking alcohol have some 
relation in developing other bad work habits. Besides, drinking is a risk taking 
behaviour which may adversely affect drinkers’ health. When applying the risk taking 
value into work, they have higher chance to take risk at works and thus having a poor 
safety climate. 
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3.2 Research Methodology 
 
This part would look into the research methodology to study the hypothesis discussed 
in the previous chapter. 
 
3.2.1 Triangulation 
 
In this paper, a cross-examination research method of triangulation is used. Both 
qualitative and quantitative research methods were used in order to have a 
comprehensive investigation on the determinants affecting the safety climate of 
frontline construction workers.  
 
Qualitative Research Methods 
 
Qualitative approach collects and analyzes data based on personal and subjective 
judgment. One usually practice of qualitative research method is to conduct personal 
interviews for the issue to be discussed. However, the views of the interviewees can 
only be a subjective analysis. 
 
Quantitative Research Methods 
 
Quantitative research methods involve a statistical or mathematical model in 
collecting data. It enables accurate statistical comparison between different sample 
sets. By doing this, the influence of each preset factors can be examined under present 
constraints. Qualitative approach is more accountable and reliable than qualitative 
approach. However, a very large sample size is needed to significantly represent the 
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opinion of respondents. Especially in loading factors at psychological level where 
influences and correlations between variables are not obvious, the sample size needed 
is enormous. A large sample size is difficult to collect when the target data has to be 
taken from construction workers individually. 
 
Combining of Two Methods 
 
The objective mathematical results drawn from quantitative analysis may have the 
weakness of not revealing the true practice of the industry. Systematic error may 
occur if the data is wrongly collected or the workers may not tell truth to the 
questionnaires. Besides, the credibility of subjective single-observer qualitative 
analysis can be compared to the results of quantitative analysis. Both of them can 
supplement each other and overcoming each other’s weakness. 
 
1) Quantitative (validation studies): Questionnaire and Regression Analysis 
 
i) Questionnaire Survey: Questionnaires will be distributed to construction 
workers in different companies to collect their data about safety climate. 
Their safety climate will be assessed by a comprehensive question set 
which is developed from a number of previous researches. The possible 
determinants of safety climate were also examined in another part of the 
survey.  
 
ii) Regression Analysis: Safety climate score from the survey questionnaire 
is the dependent variable while the determinants mentioned are the 
independent variables. They will be loaded into the computer and thus 
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the significance of factors affecting safety climate can be collected and 
compared.  
 
2) Qualitative (inquiry studies): Interviews and Literature Review 
   
i) Interviews – Interviews were carried out to safety practitioners to collect 
their views on safety climate, including its importance, its usage as a 
proactive management tool and the determinants affecting it. Measures 
to improve safety climate in the industry were also be examined. 
Practical issues in Hong Kong’s construction industry were discussed. 
 
ii) Literature Review – Reviews on journals, government publications and 
relevant books were carried out. Definitions and previous studies on the 
issue were then analyzed for in-depth discussion. A suitable safety 
climate assessment survey tool was selected from literature review. 
 
3.2.2 Regression Model 
 
Linear regression and multiple regression are the two types of regression models. In 
regression analysis, a mathematical equation is set for finding the functional 
relationship between a dependent variable and independent variables. Linear 
regression deals with one dependent variable and one independent variable. However, 
in most of the cases, dependent variables like safety climate are affected by several 
determinants. Determinants may have different degree of influence on the dependent 
variable. In order to find out the relationship of those factors, multiple regression is 
used. 
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The regression analysis can be done by loading the data into the computer software 
and giving several values as results. The major parameters of analysis include R2, 
regression coefficient and beta coefficient. 
 
R-squared (R
2
) 
R2 is the degree to which changes in the set of independent variables generate changes 
in the dependent variable. It thus tell the size of dependent variable being explained 
by the independent variables suggested in the model. If the R2 value is small, it means 
there are many other factors which can affect the dependent variable. And the value is 
the higher the better. 
 
Regression coefficient 
Regression coefficient tells the number of units of variation needed for each 
independent variable for changing 1 unit of dependent variable. The sign of the 
coefficient value can also tell the relationship of the variables. A positive sign implies 
a positively directional relationship. A negative sign means the increase of 
independent variable results in decrease in dependent variable, and vice versa. 
 
Beta coefficients 
One of the major merits of using regression analysis is to find out the relative 
importance of the various independent variables to the dependent variable. However, 
the difference in units of the independent variables disallows finding the relative 
importance by directly comparing the coefficients of variables. Beta coefficients are 
the mathematically translated unit for comparing the relative importance. The larger 
the value of beta coefficient, the more influencing the independent variable is.
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4.0 CLIMATE SURVEY & QUESTIONNAIRE                 
A questionnaire established was to collect data from construction workers. The 
Questionnaire was divided into 2 parts. The first part assessed the worker’s safety 
climate by Safety Attitude Survey. The safety climate scores recorded would become 
the dependent variable of the study. The second part would assess the independent 
variables identified. 
 
4.1 Part I - Dependent Variable – The Safety Climate Score 
 
The dependent variable would be the score of Safety Climate Assessment. A 
questionnaire is set up for the purpose. The questions aiming for finding out the safety 
climate score is called safety climate assessment survey. 
 
4.1.1 Past Safety Climate Surveys 
 
The following table lists out some of the safety climate assessment tools used in other 
safety researches. Each questionnaire was either developed according to the safety 
climate dimensions identified by individual researchers, or by reusing previous 
researcher’s survey tool. It means that there exist hundreds of safety climate 
assessment tools when reviewing previous literature. Here lists out some of them 
which are frequently used by other researchers and some which are used for studying 
the construction sector. 
 
Questionnaires below are all in scales like five-point Likert scale. The scores are then 
converted by simple mathematics and finally become the safety climate score. 
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Referring to Table 3, Among the various assessment tools, four of them were found to 
be valuable references. They are the tools developed by Zohar (1980), Neal et al. 
(2000), HSE (1997) and fang et al. (2008).  
 
Although it is the first safety climate assessment tool, the questionnaire developed by 
Zohar (1980) is long time ago and the safety climate dimensions identified by him has 
been adjusted, improved and argued by safety researchers. Dimensions for safety 
climate differ from country to country and industry to industry. Therefore the study by 
Zohar (1980), which is about Israel industry, is not used in this study. 
 
The assessment tool developed by HSE (1997) is has 71 questions. For convenience 
in conducting the survey, factor analysis have to be carried out to sort out the most 
significant questions. It is unlikely to carry out a long questionnaire like that.  
 
4.1.2 Safety Climate survey of Fang et al. (2008) 
 
The Safety Climate Survey Questionnaire developed by Fang et al. (2008) was found 
to be comprehensive and most applicable among the survey tools. Its development 
based on the questionnaire set by the HSE, adding the 14 safety management elements 
identified by the HKSAR safety management system and sorted by regression model 
and factor analysis. At last, 17 questions have been included in the questionnaire. The 
following describe the development of that questionnaire. 
 
4.1.2.1 Stage 1 - Questionnaire to ensure that all participants understood the 
questions 
 
The 87 questions form HSE and HKSAR government model 
Fang’s 110-item safety climate questionnaire consists of 2 parts. The first part contain 
87 questions mentioned above: 71 questions from HSE safety climate survey tool 
built up from its safety climate model (HSE1997) plus 16 additional questions to 
cover the 14 safety management elements identified by the HKSAR government in 
1995. The second part of the questionnaire consists of 23 questions on personal 
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information. The questionnaire was designed to seek the views of managers, 
supervisors and workers on the key aspects of safety climate. Besides, a pilot study is 
conducted to revise the 110-item questionnaires and make sure all participants 
understood the questions. A total of 4719 responses were collected. 
 
4.1.2.2 Stage 2 – Factor Analysis and Logistical Regression Methods 
 
5 factors and 17 questions identified from 87questions 
The data collected were then studied by using factor analysis and logistical regression 
methods. 15 factors were identified from the 87 questions. By further systematic 
elimination, 87 questions were reduced to 31 questions covering the first 9 factors of 
the 15 factors. The reasons for reducing questions include inconsistency, 
insignificance, low factor loading and inapplicability.  
 
At last, a final questionnaire was issued, reducing 31 questions to 17 questions by 
matching the 9 factors with the 5 major safety climate factors from Chen (2005) study. 
The 5 factors are Safety management Systems and Procedures, Management 
Commitments, Safety Attitudes, Workmate's Influences and Employee's Involvement. 
 
4.1.3 Safety Climate Assessment Survey Developed for this Paper 
 
The questionnaire developed by Fang et al. (2008) is short (only 17 questions) and 
thus convenient to use for study. It also studied the situation of China and Hong Kong 
to make the foreign safety climate assessment tools better applied in Hong Kong. 
Therefore the safety climate assessment tool used in this dissertation would be based 
on the tool developed by Fang et al. (2008). However, before the formal questionnaire 
was administrated, 2 questions form Fang’s safety climate survey questionnaire were 
found difficult to be understood by construction workers, who is the target group of 
survey in this paper. Two questions from HSE survey tool were selected to modify of 
the Fang questionnaire by replacing the difficult understood questions. The 2 
questions are still aim at assessing the 5 safety climate factors identified by Fang. 
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The modified questionnaire is listed as follow. Each of the 5 factor categories is 
assessed by several questions. 
 
Safety management Systems and Procedures 
1. Some jobs here are difficult to do safely 
2. Some health and safety procedures/instructions/rules do not reflect how the job is 
now done 
3. Some health and safety procedures/instructions/rules are difficult to follow 
4. Sometimes it is necessary to depart from safety requirements for production’s 
sake 
 
Management Commitments 
5. Accident investigations are mainly used to identify who is to blame 
6. Suggestions to improve health and safety are seldom acted upon 
7. Productivity is usually seen as more important than health and safety by 
management 
 
Safety Attitudes 
8. Safety is the number one priority in my mind when completing a job 
9. Safety publications and posters have little influence of the awareness and 
behavior of people here 
10. Health and safety is not my problem 
11. People are just unlucky to suffer an accident 
 
Workmate's Influences 
12. My workmates would react strongly against people who break health and safety 
procedures/instructions/rules 
13. All the people who work in my team are fully committed to health and safety 
14. It is important for me to work safely if I am to keep the respect of the others in 
my team 
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Employee's Involvement 
15. I feel involved when health and safety procedures/instructions/rules are 
developed or reviewed 
16. I am always informed of the outcome of safety committee meetings which 
address health and safety 
17. The company shows interest in my views on health and safety 
 
Answers for questions are all in five-point Likert scale (1-5) ranging from strongly 
disagree, disagree, neither agree nor disagree, agree and strongly agree. For the score 
of question 8, 12, 13, 14, 15, 16 and 17, “strongly agree” will earn 5 marks, “agree” 
earns 4 marks, “neutral” earns 3 marks, “disagree” will earn 2 marks and “very 
disagree” earns 1 mark. For question 1, 2, 3, 4, 5, 6, 7, 9, 10 and 11, “strongly agree” 
will earn 1 marks, “agree” earns 2 marks, “neutral” earns 3 marks, “disagree” will 
earn 4 marks and “very disagree” earns 5 mark. 
 
The marks under each factor category are averaged to become the score for that 
particular category. The scores of the 5 categories would be summed to give the 
safety climate score. 
 
 
4.2 Part II - Independent Variable – Worker’s Personal 
Characteristics 
 
The second part is about the personal characteristics under investigation. The 
characteristics and the options are listed in the following table. 
 
Personal Characteristics Options 
 
Worker’s Race/ Background/ 
Nationality 
1. Hong Kong (Local) 
2. Chinese (Mainland) 
3. Foreign (South Asia) 
4. Foreign (Others) 
Age of Worker 1. <21 
2. 21-25 
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3. 26-30 
4. 31-40 
5. 41-50 
6. 51-60 
7. >60 
Worker’s Marital Status 1. Single 
2. Married 
Family Members Supported by 
the Worker 
1. 0 
2. 1 
3. 2 
4. 3 
5. 4 
6. 5 
7. >5 
Worker’s Education Level 1. Below Primary 
2. Primary School Graduation 
3. F3 
4. F5 
5. F7 or above 
Worker’s Experience in 
Construction Industry 
1. <1year 
2. 1-2years 
3. 2-5years 
4. 6-10years 
5. 11-20years 
6. 21-30years 
7. >30years 
Safety Training Received in last 
2 years 
1. 0 hour 
2. 1-2 hours 
3. 3-4 hours 
4. 5-6 hours 
5. 7 to 10 hours 
6. >10 hours 
Personal Injury Experience of 
Worker 
1. 0 time 
2. 1 time 
3. 2 times 
4. 3 times 
5. 4 times 
6. >4 times 
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Witnessing or Colleagues Injury 
Experience or Worker 
1. 0 time 
2. 1 time 
3. 2 times 
4. 3 times 
5. 4 times 
6. >4 times 
Worker’s Rule Breaking 
Experience 
Never 
Very Rare 
Seldom 
Sometimes 
Often 
Worker’s Smoking Habits 
Never 
Seldom 
Sometimes 
Often 
Worker’s Drinking Habits 
Never 
Seldom 
Sometimes 
Often 
 
Table 6: Options for Part II of Questionnaire 
 
The data collected would be analyzed and the correlation between these 
characteristics and safety climate would be studied. 
  
59 
 
 
 
 
 
________CHAPTER 5_______ 
QUALITATIVE RESULTS 
ANALYSIS 
 
 
  
60 
 
5.0 QUALITATIVE RESULTS ANALYSIS                    
 
This chapter looks into the results collected from the questionnaire survey of safety 
climate. The analysis mainly consists of 2 parts. One is the overview and overall 
analysis of all data. Another is the regression analysis. 
 
5.1 Questionnaire Responded 
 
Totally 308 copies were sent out and 308 of them were collected. The response rate is 
100%. The reason for such a high rate is due to the questionnaire distribution method. 
13 middlemen including site managers and safety officers were appointed for 
distributing the questionnaires. By the authority and convenience in their 
organizations, all questionnaires distributed by the middlemen were collected back. In 
these 308 questionnaires, 49 of them are invalid. The invalid samples are due to 
following reasons: 
 
1) A set of questionnaires from a particular site is suspected to be fake data as the 
answers from the questionnaire are too “positive”.  
 
2) Some individual questionnaires are not filled completely.  
 
The rate of invalid sample is thus 15.91%. The valid number of samples for further 
analysis is 259. 
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The majority of questionnaires were sent to workers of 9 different sites of 7 
construction companies, including 
 
Able Engineering Company Limited 
China State Construction Engineering (Hong Kong) Limited 
Gammon Construction Ltd 
Meinhardt (Hong Kong) Ltd 
Nishimatsu Construction Co., Ltd 
Shui On Construction co., Ltd 
Wan Chung Construction Co. Ltd 
 
(list according alphabetical order) 
 
They accounted for 304 samples out of 308 samples taken. The remaining 4 samples 
were taken randomly from three other sites. The sites are all located in Hong Kong 
and the period of survey started on January 2009 and ended on March 2009. As a 
matter of convenience, Chinese version questionnaires were produced for local Hong 
Kong and mainland workers. A few English version questionnaires were also 
collected from Southern-Asian workers.  
 
Safety climate is assessed by 5 categories of questions. Each category consists of 3 to 
4 questions.  
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5.2 Summary of Results 
 
Before going to regression analysis, here summarized some survey results.  
 
5.2.1 Backgrounds 
 
Item chosen No. of respondent Average Safety Climate Score 
Hong Kong 183 16.38616 
Mainland China 63 16.72619 
Southern-Asia 13 16.30128 
Table 7: Safety Climate Survey Results: Backgrounds 
 
5.2.2 Age 
 
Item chosen No. of respondent Average Safety Climate Score 
<21 years old 4 17.47917 
21-25 years old 15 16.75556 
26-30 years old 22 15.99242 
31-40 years old 64 16.6263 
41-50 years old 98 16.34524 
51-60 years old 53 16.31761 
>60 years old 3 20.16667 
Table 8: Safety Climate Survey Results: Age 
 
5.2.3 Marital Status 
 
Item chosen No. of respondent Average Safety Climate Score 
Single 59 16.13842 
Married 200 16.56083 
Table 9: Safety Climate Survey Results: Marital Status 
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5.2.4 Number of Family Members 
 
Item chosen No. of respondent Average Safety Climate Score 
0 25 15.77333 
1 53 16.41667 
2 85 16.2598 
3 59 16.63842 
4 16 16.94271 
5 15 17.36111 
>5 6 17.44444 
 
 
 
5.2.5 Education Level 
 
Item chosen No. of respondent Average Safety Climate Score 
< Primary School 37 16.21847 
Primary School 57 16.77485 
F.3 77 16.39719 
F.5 72 16.23727 
F.7 or above 16 17.27604 
Table 11: Safety Climate Survey Results: Education Level 
 
 
5.2.6 Construction Experience 
 
Item chosen No. of respondent Average Safety Climate Score 
<1 year 4 17.58333 
1 to 2 years 5 16.38333 
2 to 5 years 29 16.56034 
6 to 10 years 65 16.12949 
11 to 20 years 97 16.46907 
21 to 30 years 40 16.54583 
>30 years 19 17.05702 
Table 12: Safety Climate Survey Results: Construction Experience 
 
 
Table10: Safety Climate Survey Results: Family Members 
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5.2.7 Safety Training Received in past 2 years 
 
Item chosen No. of respondent Average Safety Climate Score 
0 hour 1 20.25 
1 to 2 hours 17 17.2598 
3 to 4 hours 30 16.55 
5 to 6 hours 45 15.97778 
7 to 10 hours 42 16.20635 
>10 hours 124 16.56855 
Table 13: Safety Climate Survey Results: Safety Training 
 
 
5.2.8 Personal Injury Experience 
 
Item chosen No. of respondent Average Safety Climate Score 
0 time 176 16.42472 
1 time 54 16.49846 
2 times 19 17.03509 
3 times 7 15.20238 
4 times 2 16.25 
>4 times 1 20.08333 
Table 14: Safety Climate Survey Results: Personal Injury Experience 
 
 
5.2.9 Witnessing or Colleagues Injury Experience 
 
Item chosen No. of respondent Average Safety Climate Score 
0 time 108 16.19676 
1 time 68 16.37623 
2 times 36 16.82639 
3 times 15 16.77778 
4 times 9 16.12963 
>4 times 23 17.3442 
Table 15: Safety Climate Survey Results: Injury Witnessing Experience 
 
 
 
  
65 
 
 
5.2.10 Safety Rule Breaking Experience 
 
Item chosen No. of respondent Average Safety Climate Score 
Never 63 16.44312 
Very rare 103 16.80178 
Seldom 57 16.3538 
Sometimes 30 15.53889 
Often 6 16.58333 
Table 16: Safety Climate Survey Results: Safety Rule Breaking 
 
 
5.2.11 Smoking Habits 
 
Item chosen No. of respondent Average Safety Climate Score 
Never 95 16.85702 
Seldom 45 15.87407 
Sometimes 76 16.42544 
Often 43 16.28488 
Table 17: Safety Climate Survey Results: Smoking Habits 
 
 
5.2.12 Drinking Habits 
 
Item chosen No. of respondent Average Safety Climate Score 
Never 87 17.4023 
Seldom 77 16.2987 
Sometimes 75 15.77 
often 20 15.62917 
Table 18: Safety Climate Survey Results: Drinking Habits 
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5.3 Overview of Results 
 
As previously discussed, the high construction accident rate relative to other countries 
is highly connected to the safety climate and culture behind. To understand the unsafe 
working culture, the detail answers of the safety climate assessment have to be studied. 
The safety perception of construction workers in Hong Kong can be analyzed by the 
following table. The table has recorded the percentage of answers falling into the 5 
categories of answer choices. 
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Safety Management Systems and Procedures 
1. Some jobs here are difficult to do safely 
 
10% 19% 31% 33% 7% 
2. Some safety rules do not reflect how the job 
is now done 
5% 20% 28% 37% 9% 
3. Some health and safety rules are difficult to 
follow 
6% 23% 23% 42% 6% 
4. Sometimes it is necessary to depart from 
safety requirements for production’s sake 
8% 31% 25% 25% 12% 
Management Commitments 
5. Accident investigations are mainly used to 
identify who is to blame 
8% 48% 19% 16% 9% 
6. Suggestions to improve health and safety are 
seldom acted upon 
9% 40% 32% 12% 7% 
7. Productivity is usually seen as more 
important than safety by management 
12% 45% 12% 20% 11% 
Safety Attitudes 
8. Safety is the number one priority in my mind 
when completing a job 
9% 12% 11% 46% 22% 
9. Safety publications and posters have little 
influence of the awareness and behavior of 
people here 
6% 27% 28% 35% 4% 
10. Health and safety is not my problem 
 
30% 46% 12% 8% 4% 
11. People are just unlucky to suffer an accident 
 
19% 48% 12% 13% 7% 
Workmate's Influences 
12. My workmates would react strongly against 
people who break safety rules 
3% 13% 35% 38% 11% 
13. All the people who work in my team are 
fully committed to health and safety 
5% 12% 25% 45% 12% 
14. It is important for me to work safely if I am 
to keep the respect of the others in my team 
7% 7% 29% 42% 15% 
Employee's Involvement 
15. I feel involved when safety rules are 
developed or reviewed 
5% 7% 33% 40% 15% 
16. I am always informed of the outcome of 
safety committee meetings which address 
safety 
4% 13% 29% 42% 12% 
17. The company shows interest in my views on 
health and safety 
4% 13% 34% 35% 13% 
Table 19: Overview of Safety Climate Assessment Results 
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And the following table shows that systems and procedures score least among the 5 
dimensions, whereas worker’s involvement and their safety attitudes scores highest. 
 
Dimension Average Score 
Systems and Procedures 2.925 
Management Commitments 3.197 
Safety Attitudes 3.434 
Workmate's Influences 3.378 
Employee's Involvement 3.45 
Table 20: Safety Climate Survey Results for the 5 Dimensions 
 
Safety Management Systems and Procedures 
 
5.3.1 Question 1: Some jobs here are difficult to do safely 
For question 1, 40% of the construction workers 
think that some jobs on their sites cannot be safely 
carried out, while only 29% thinks their works can 
be safely carried out. It shows that the construction 
works are generally seen to be dangerous in workers 
eyes. 
 
5.3.2 Question 2: Some safety rules do not reflect how the job is now done 
For question 2, 46% of workers do not think the 
safety rules can reflect how the actual works are 
done on site. Only 25% of them think the rules can 
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reflect the practice. It means that the safety rules are often badly set and cannot 
practically applied on site. 
 
 
5.3.3 Question 3: Some health and safety rules are difficult to follow 
With reference to question 3, 48% of the workers 
think that the safety rules are difficult to follow 
while only 29% of them think the opposite. It shows 
that in general, the safety rules in Hong Kong 
construction sites are not user friendly such that 
hard to follow. 
 
 
5.3.4 Question 4: Sometimes it is necessary to depart from safety requirements for 
production’s sake 
For question 4, 37% of the workers think that it is 
necessary to depart from safety requirements for 
production’s sake while only 39% of them think it is 
not necessary to depart from requirements. It also 
revealed the mismatch and disconnection between 
the safety requirements and the production requirements. Workers then will find 
difficult to catch up and thus forced to choose between production and safety. 
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Management Commitments 
 
5.3.5 Question 5: Accident investigations are mainly used to identify who is to 
blame 
From question 5, we can see that 56% of the 
workers disagrees that accident investigations are 
mainly find identify who is to blame. It shows their 
attitude are quite positive towards accident 
investigation. 
 
5.3.6 Question 6: Suggestions to improve health and safety are seldom acted upon 
For question 6, 49% of the workers disagreed 
that suggestions to improve health and safety 
are seldom acted upon. Only 19% thinks the 
opposite. The management level respect safety 
suggestions in general. 
 
5.3.7 Question 7: Productivity is usually seen as more important than safety by 
management 
In question 7, 57% of the workers disagrees that 
productivity is seen more important than safety 
by the management level. However, 31% of the 
workers, representing quite a portion of them, 
think that their management level see production 
more important than safety.  
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5.3.8 Question 8: Safety is the number one priority in my mind when completing a 
job 
In question 8, 68% of the workers regard safety as 
their first priority in completing a job. It shows a 
very good attitude towards safety. 
 
 
5.3.9 Question 9: Safety publications and posters have little influence of the 
awareness and behavior of people here 
However, from question 9, 39% think that safety 
publications and posters have little influence to 
awareness and behaviour of workers. Only 33% 
think that the publications are influencing.  
 
 
5.3.10 Question 10: Health and safety is not my problem 
For question 10, 76% of the workers regard safety 
to be their problem. Only 12% of them think that 
it is not their problem. Workers feel they are 
responsible for the safety issue and thus implies a 
good safety attitude of workers. 
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5.3.11 Question 11: People are just unlucky to suffer an accident 
While in question 11, 67% of them think that 
accidents are not just due to unluckiness. From 
the data collected, the safety attitudes of workers 
are quite well. 
 
 
5.3.12 Question 12:My workmates would react strongly against people who break 
safety rules 
In question 12, 49% of the workers think their 
workmates would react strongly against people who 
break safety rules. Only 16% think that they will not 
react strongly. It shows that workers impose positive 
influences to their workmates. Besides, they pay 
certain level of respect to safety rules. 
 
 
5.3.13 Question 13: All the people who work in my team are fully committed to health 
and safety 
In question 13, 57% of the workers think all people 
in their teams are fully committed on health and 
safety. It implies they have good responsibility and 
agrees the importance of workmates in achieving 
safety. 
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5.3.14 Question 14: It is important for me to work safely if I am to keep the respect of 
the others in my team 
In question 14, 57% of the workers agree that 
working safely is important to keep the respect from 
others in the team. Only 14% feels the opposite. It 
shows that workers highly value safety in their 
works.  
 
5.3.15 Question 15: I feel involved when safety rules are developed or reviewed 
 
For question 15, 55% of the valid respondents feel 
that they are involved when safety rules are 
developed or reviewed. Only 12% of them do not 
feel involved. It shows that construction firms in 
Hong Kong generally pay attention to workers’ 
opinions in making safety rules. 
 
5.3.16 Question 16: I am always informed of the outcome of safety committee 
meetings which address safety 
For question 16, 54% of workers think that they are 
informed with the outcome of safety committee 
meetings while only 17% of them disagreed. It gives a 
lower involvement of workers in safety outcome than 
safety opinion input in question 15. 
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5.3.17 Question 17: The company shows interest in my views on health and safety 
In question 17, 48% of the workers think the company shows interest in their views 
on health and safety, at the same time 17% 
disagreed. It means that the communication 
between safety management level and workers are 
generally quite good and the management is 
willing to listen to workers. 
 
 
5.3.18 Discussions 
 
From question 1 to 4, they all go to a conclusion that the safety management systems 
and procedures are poorly set in Hong Kong. It contributed to the low safety climate 
among local construction workers. 
 
From question 5 to 7, the safety management levels overall commit themselves quite 
well to build up safety culture among workers. However, efforts have to be put into 
balancing safety issues apart from achieving production goals. 
 
From question 8 to 11, safety attitudes of the local construction workers are doing 
quite well when compared to other categories like safety management and rules. 
However, there still exits more than 10% of the workers having very poor safety 
attitude. These people do not rank safety to be important issue and some think that 
accidents are just due to unluckiness. As a result of poor attitude, these workers are 
under high chance to involve in accidents. Something has to be done to these workers, 
improving their safety attitude in order to pursue a goal of zero accident. 
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From question 12 to 14, workmate’s influences are positive among workers. They 
generally regard safety to be an important issue not only to themselves individually, 
but also to others.  
 
From question 15 to 17, employees in the local construction industry general get 
involvement in safety management. But by comparing questions 15 and 16 about 
safety opinion input by workers and safety outcomes to workers, they feel less 
involved in the safety outcomes. Stronger communication between safety committees 
and workers are needed to improve safety climate. 
 
It is interesting to see question 4 and question 7 together that workers generally think 
that their management levels see safety more important than production and they care 
about safety issues. However, workers need to depart from safety requirements for 
production’s sake. It shows that even the management levels have the heart to place 
importance on safety than production, the procedures are not set in the same way to 
execute it. Table 16 tells that 65% of the workers have admitted to break safety rules 
in the past and some of them even break safety rules quite often. The high rate of rule 
breaking supports the argument. 
 
5.3.19 Conclusion 
 
The overall safety climate is quite well in the categories of management commitments, 
safety attitudes of workers, workmate’s influences and employee’s involvement, 
despite improvement is needed as there are always at least 10%, and sometimes 20% 
or more respondents showed or implied a poor safety climate. In the human aspect, 
  
76 
 
managers and workers both have good attitudes towards safety management. In the 
system aspect, for the safety management systems and procedures category which all 
the 4 assessments shows poor results, it implies the poorly set safety rules and 
procedures is the major problem leading to poor safety climate among workers and 
thus leading to high accident rates, Big improvement is needed to change the situation. 
This part of analysis concluded that poor safety rules and procedures to be the major 
cause to lower safety climate among workers.  
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5.4 Regression Analysis 
 
Date from the safety climate survey is put into regression analysis. 
Regression analysis is a technique used for analyzing numerical data to find out the 
relationship between a dependent variable and one or more independent variables. 
 
5.4.1 The Model 
 
From the previous chapters, it is suspected that the safety climate is a function of the 
following factors: 
 
SC = f (BKG, AGE, MAR, FAM, EDU, EXP, TRN, INJ, WIT, RUL, SMK, DRK) 
 
In case of above, a regression equation is constructed as follow: 
 
SC = a0 + a1B1 + a2B2 + a3AGE + a4MAR + a5FAM + a6EDU 
+ a7EXP + a8TRN + a9INJ + a10WIT + a11RUL + a12SMK + a13DRK 
 
Where 
 
BKG1 = Background of Worker (Hong Kong) 
BKG2 = Background of Worker (Mainland China) 
AGE = Age of Worker 
MAR = Marital Status of Worker 
FAM = Number of Family Members Supported by the Worker 
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EDU = Education Background of Worker 
EXP  = Experience of Worker in Construction Field 
TRN = Safety Training Hours of Worker in Past 2 Years 
INJ  = Personal Injury Experience of Worker 
WIT  = Injury Witnessing Experience by the Worker 
RUL = Rule Breaking Experience of the Worker 
SMK = Smoking Habit of Worker 
DRK = Drinking Habit of Worker 
 
SC = Score of Safety Climate Survey 
 
SC is the dependant variable while BKG1, BKG2 , AGE, MAR, FAM , EDU, EXP, 
TRN, EXP, INJ, WIT, RUL, SMK , DRK are independent variables. The remaining 
constants a0, a1, a2, a3, a4, a5, a6, a7, a8, a9, a10, a11, a12, a13 are the corresponding beta 
coefficient of the independent variables. 
 
The results of regression analysis are listed as below. 
 
5.4.2 Results of Regression Analysis 
 
The table below shows the results of regression analysis. 3 proxies were found to be 
significant at 5% significant level. The other 8 proxies were found to be insignificant. 
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Dependent Variable: SC 
Method: Least Squares 
Date: 03/20/09   Time: 20:32 
Sample: 1 259 
Included observations: 259 
 
Variable Coefficient Std. Error t-Statistic Prob.   
a0 17.27713 0.819764 21.07574 0 
BKG1 -0.47826 0.632491 -0.75616 0.4503 
BKG2 -0.12735 0.668949 -0.19038 0.8492 
AGE -0.01273 0.01944 -0.65469 0.5133 
MAR 0.473117 0.354501 1.334599 0.1832 
FAM 0.185365 0.089489 2.071372 0.0394 
EDU 0.025373 0.119158 0.21294 0.8316 
EXP -0.00485 0.021056 -0.23019 0.8181 
TRN -0.00674 0.034735 -0.19395 0.8464 
INJ 0.119768 0.157183 0.761966 0.4468 
WIT 0.223851 0.08601 2.602623 0.0098 
RUL -0.13271 0.123952 -1.07066 0.2854 
SMK 0.035574 0.124404 0.285957 0.7752 
DRK -0.76978 0.140075 -5.49551 0.0000 
 
R-squared 0.191068 Mean dependent var 16.46461 
Adjusted R-squared 0.148145 S.D. dependent var 2.017909 
S.E. of regression 1.862448 Akaike info criterion 4.134199 
Sum squared resid 849.835 Schwarz criterion 4.32646 
Log likelihood -521.379 Hannan-Quinn criter. 4.2115 
F-statistic 4.451428 Durbin-Watson stat 1.54594 
Prob(F-statistic) 0.000001  
Table 21: Results of Regression Analysis 
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5.4.3 Interpretation of Results 
 
The adjusted R-squared value is 0.15. This means that variation of the 12 independent 
variables can explain about 15% of the dependent variable. It means that there are 
some other factors which may affect safety climate in the Hong Kong construction 
industry. It is expected to have such a result as personal characteristics are only one 
part of determinants for safety climate. Some other determinants are studied in the 
literature review and they are hard to measure. 
 
According to the table above, three proxies, FAM, WIT and DRK, are found to be 
significant at 5% significance level or below. Two of them, namely WIT and DRK, 
are significant at 1% significance level or below. The other proxies are found 
insignificant at all.  
 
5.4.4 Numbers of Family Members to Support (FAM) 
 
FAM is found to be a significant factor (more than 95% confidence level) with 
regression coefficient 0.19. This implies that one more family member to support will 
result in a 0.19 unit increment in safety climate score. The statistical results is 
coincident with the hypothesis, the more family members to support, the better the 
safety climate. 
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5.4.5 Injury Witnessing Experience (WIT) 
 
WIT has a regression coefficient of 0.22 at 1% significant level. The positive 
correlation of WIT to SC coincides with hypothesis. It suggested that one more time 
the worker witness an injury would result in a 0.22 unit increment in safety climate 
score.  
 
5.4.6 Drinking Habit of Worker (DRK) 
 
DRK has a correlation with SC at 1% significant level. The regression coefficient is 
-0.77. This means that it is 99% confident that workers who don’t drink have a better 
safety climate score than those who drink. The negative sign of the coefficient is 
coincident with the hypothesis. The more frequent and serious the habit is, the worse 
the climate they have.  
 
5.4.7 Other Independent Variables 
 
For other independent variables including BKG, AGE, MAR, EDU, EXP, TRN, INJ, 
RUL and SMK, regression analysis of the available data did not show any 
significance for their correlation to SC. 
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________CHAPTER 6_______ 
INTERVIEWS 
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6.0 INTERVIEWS                                          
 
Safety problem in the construction industry cannot be understood fully by just looking 
at regression analysis, mathematical methods and academic literature review. It 
involves so many practical issues which can only be studied by contacting safety 
practitioners. In order to go through the practical issues, 7 interviews were conducted 
with safety managers, officers, consultants from government departments, public 
organizations and private firms. Apart from giving opinions on the analysis of data in 
the previous section, interviewees commented on safety climate practice in Hong 
Kong. Interview thus form part of the qualitative analysis in the dissertation.  
 
6.1 Interview Questions 
 
Both loose-question and respond-guided approach were used in the interview in order 
to minimize bias of answers. Some questions are prepared in advance to focus on the 
major research subject. Immediate follow up questions were asked in the interview for 
further information form interviewee. The interview questions set consists of 4 parts. 
 
Part A. Climate Survey as Safety Management Tool 
1) Do you think safety climate assessment is a useful tool to manage safety and risks 
in construction sites? 
2) Which one do you think, accident investigation, accident rates, safety audit, safety 
climate assessment, or other safety management tools, is a better tool to manage 
construction safety? 
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Part B. Factors Affecting Safety Climate 
3) How do you think the following factors would affect or related to safety climate of 
construction workers? 
- Race/ background 
- Education level 
- Age 
- Marital status 
- Number of family members to support 
- Experience in construction industry 
- Safety training received in past 2 years 
- Personal injury experience 
- Experience of witnessing injuries 
- Safety rule breaking experience 
- Smoking habits 
- Drinking habits 
- Any other factors you may think of 
4) Which of the following factors are more significant? 
5) Are there any factors you think are not related? 
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Part C. Practical Safety Issues in Hong Kong 
6) Are there any practical safety issues in Hong Kong you wish to address? 
7) How do safety climate survey and other proactive safety management tools 
perform in practice? 
8) How do the government and private sector involve in construction safety 
management? 
 
Part D. Possible Measures to improve construction safety (or safety climate) 
9) How can the safety climate or safety performances be improved? 
 
 
6.2 Interview Summary 
 
In March 2009, the following 7 practitioners were interviewed regarding the above 
questions.  
 
1. Mr. Jason Wong 
Senior Consultant - Occupational Safety and Health Council 
 
2. Mr. Cheung Chun Wah, James 
Chairman - Institution of Occupational Safety and Health (Hong Kong) 
Director - James Safety Consultants Limited 
 
3. Mr. Chong Hok Ching, Joseph 
Chairman - Young Surveyors Group, Hong Kong Institute of Surveyors 
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4. (Anonymous) 
(Experienced Construction Safety Practitioner - private construction company) 
 
5. Mr. Leung Wai Kwong, Daron 
Vice-President - The Hong Kong Occupational Safety & Health Association 
Principal Consultant - Occupational Safety & Health & Environmental Consulting 
Associate Limited 
 
6. Mr. Shing Wai Lam, Johnny 
Vice-President - Society of Registered Safety Officers 
Assistant Health, Safety, & Environment Manager - The Hong Kong and China 
Gas Company Ltd. (Towngas) 
 
7. Mr. Wu Suk Keung 
Senior Property Services Manager/ Contracts & Site Safety - Architectural 
Services Department, HKSAR Government 
 
6.2.1 Interview 1 – Mr. Jason Wong 
Date of Interview: 16/3/2009 
 
Mr. Jason Wong is the senior consultant of the Hong Kong Occupation Safety and 
Health Council (OSHC). He is an expert in the construction safety field, especially in 
the area of safety management system, risk assessment and safety auditing schemes. 
Mr. Wong also gives lectures in The City University of Hong Kong on safety issues. 
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Safety Climate in Construction Industry 
Mr. Wong explained that the OSHC has formulated a Safety Climate Index (SCI) on 
its own concerning safety climate issues and promotion in Hong Kong. The SCI is 
based on the Health and Safety Executive, UK (HSE) safety climate model released in 
1998, which include 10 dimensions of factors. He appreciates the 71-item 
questionnaire of HSE, which is done by psychologists. In his definition, safety climate 
is the “shared value” of the culture of safety, like the culture of queuing, which 
benefits all other people. It cannot be done by individuals but need to be shared by 
people. People’s Attitude is influenced by the value behind them. And how the people 
behave is subject to their value and attitude. He also agrees that safety climate is 
composed by different dimensions, like management and company commitment, 
resources, training for competence, attitude of workers (whether they are risk taking), 
influence of company, control and supervision etc. 
 
Permit-to-work System in Safety Climate Assessment 
He gave his opinion to the safety climate assessment questionnaire set by me. He 
agrees with me to replace the 2 questions out from Fang’s questionnaire. He claimed 
that permit-to-work system is a combination of control measures (e.g. safety belt, 
accurate measurements) and only applies in those very high risk works and 
procedures like local exhaust and isolation. Although it is still widely used in very 
high risk works, it is not commonly used in normal sites. It is the highest level of 
safety control among the control hierarchy. For many other lower risk works, 
contractors usually use some other means to manage risks. As a result of low degree 
of widespread, he suspected whether the system can be a useful means to assess the 
safety climate.  
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Personal Characteristics and Safety Climate 
For the personal characteristics, he thinks that married workers, more family members, 
longer experience in construction, drinking habit, personal injury experience, longer 
training time and higher level of education would lead to a higher safety climate. It 
coincides with the hypothesis.  
 
Construction Experience 
For construction experience, he pointed out that those with little experience in 
construction industry do not pay much attention to safety. For those who stayed 
long in the industry, they have experienced the change of society, culture and 
government attitude. The requirement of safety by clients in contracts is 
changing. By legislation in 1999, some public construction works are already 
required a mandatory execution of Safety Management System. “Pay for Safety 
Scheme” and “Independent Audit Scheme” are now implemented in more than 
half of the public constructions under the Works Bureau and Housing Authority 
of the HKSAR government. As the society changes, the newly added 
requirements in government policies, construction contracts and ordinance have 
impacted the experienced workers and thus giving them a better safety climate.  
 
Safety Training 
Mr. Wong pointed out that safety training for construction workers includes 
awareness (認知), attitude (態度) and competence (能力). Awareness is to know 
about safety, attitude is about perception while competence is about the ability 
and skills to achieve safety. The three components finally contribute to a better 
safety culture. However, he has opinions on the safety climate questionnaire that 
he thinks a 3 year period is more suitable than 2 year period in assessing past 
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training experience. The reason behind is that the safety training period required 
by the green card system in Hong Kong is 3 years. Workers are required to attend 
certain hours of safety courses every 3 years. Besides, the safety training 
received should be stated whether including those statutorily compulsory training 
or not. Those courses are at least 3-4 hours and the training time required is 
different for different kind of construction workers. In additional, the 
effectiveness of safety training varies from course to course. Standard is difficult 
to set. Usually, the safety training offered by external consultants and main 
contractors, especially those provided with assessment mechanism, are much 
better than those provided by sub-contractors. Therefore, without clearly stating 
the nature of safety training, the training time cannot be compared fairly and 
accurately.  
 
Age 
For the age factor, he suggested, with the statistical support of accident rate that, 
younger and older workers usually have lower safety climate than medium aged 
workers. It is because young workers are not experienced while the old workers 
have bad-habits and undesirable customs. Therefore they are more likely to have 
a lower safety climate. 
 
Smoking Habit 
Mr. Wong does not agree that there exists a correlation between smoking habit 
and low safety climate. He said that a worker can work safely even he has a 
smoking habit. In theory, smoking should be like drinking which usually links 
with those who have lower safety climate, but in practice, the linkage is not 
significant. In construction sites, drinking is absolutely prohibited but not 
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smoking. Smoking is only prohibited when there are fire hazards, flammable 
material or processes like paint spring nearby. Using health hazard as a reason to 
ban smoking is much less convincing. Smoking is common among workers and 
he doesn’t see any convincing correlation between smoking and safety (except 
fire hazard which has nothing to do with safety climate). 
 
Race and Nationality 
Mr. Wong believes that Hong Kong workers usually have better safety climate 
than mainland China workers whereas mainland China workers have better 
safety climate than South-Asian workers. The reason why Hong Kong workers 
are better in safety climate is because of the better knowledge and education. He 
also thinks that the promotional and educational works done by safety bodies like 
OSHC is useful on that. For South-Asian workers, they cannot receive the safety 
information well as a result of language problem. 
 
Safety vs Production 
Analysis in previous chapter reveals that in question 4, large portion of workers think 
that they sometimes need to depart from safety requirements due to production sake, 
and at the same time disagree that the management see production to be more 
important than safety. Mr. Wong thinks that it is normal phenomenon as main 
contractors usually concern more about safety while sub-contractors concern more 
about production and meeting schedules. For sub-contractors, production rate is 
directly linked with their income, so workers will take production very seriously. For 
main contractors, they are responsible for coordinating sub-contractors and imaging. 
Therefore they concerns more about safety and thus workers may think that the 
management levels see safety more important than production. 
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Poor Safety Management System and Procedures 
Analysis of safety climate assessment in the previous chapter reveals that most of the 
construction workers rate poorly for the safety management system and procedures. 
Mr. Wong explained it by the production of safety management systems, rules and 
procedures. He said the above systems are produced by risk assessment methods 
conducted by a small group of people who do not involve in the actual site works e.g. 
safety officers. Without proper consultation and communication with frontline 
workers who actual use the rules and system, workers can never find the rules useful 
and reflecting their actual works. Mr. Wong doesn’t agree with the result of question 
15 to question 17 that he think that although workers think that the management has 
listen to their safety suggestions, they do not actual involve in any safety rules or 
policy making process according to his experience in the field. 
 
Current Safety Climate Practice in Hong Kong 
Mr. Wong revealed that the portion of construction sites which adopt safety climate 
assessment in Hong Kong is less than 5% of the total site number. The OSHC is now 
promoting their Safety Climate Index and started to be implemented in some private 
firms like Gammon and Shui On. It gained more attention in public utility 
construction sites like MTRC, Town Gas, Hong Kong Electrics and China Light and 
Power etc. He further supplemented that, in 2008, a pilot scheme for Safety Climate 
Index was launched. The scheme introduced safety climate assessment in the safety 
audit systems of more than 70% of sites under Works Bureau and the Hong Kong 
Housing Authority. For private sector, he pointed out that maturity of both the 
company and its management are the prerequisite of implementing SCI. Unless they 
are mature, they will never understand the use of the index and feel a strong antipathy 
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towards it.  
 
Suggestions 
In order to build up a better safety climate and culture, he suggested reinforcing the 
implementation of Safety Management System, making safety audit mandatory in 
smaller scale construction sites (current law require mandatory safety audit in 
construction sites of more than 50 workers or concerning more than HK$100,000,000 
in capital), and encouraging big companies to take lead. 
 
6.2.2 Interview 2 – Mr. Cheung Chun Wah, James 
Date of Interview: 17/3/2009 
 
Mr. Cheung is an expert in the safety field who involves in several bodies concerning 
safety, including public organizations, private firms and educational institutions. Apart 
from being chairman of the IOSH, he is also the lead auditor of IRCA OH&S, 
external academic advisor of the School of Continuing Education of Hong Kong 
Baptist University, and at the same time director of the James Safety Consultants Ltd. 
He is so kind that he shared his invaluable experience on the safety practices. 
 
Construction Safety Climate 
In his hierarchy of safety, he regards the top management value and belief and to be 
the highest level, which is the root cause of safety problems. Underneath is the 
organizational behaviour, such as company policies. Under organizational behaviour, 
there is a safety culture (a big set), whereas psychological climate, behavioural 
aspects and organizational aspects are the 3 subsets of the big set. All the three sets 
have influence to site safety. 
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Climate Survey as a Safety Management Tool 
Mr. Cheung agrees that safety climate can help occupational health and safety in a 
simple sense. He thinks that climate survey is a useful tool but the effects and 
outcomes are not immediate and direct. If safety managers only rely on climate survey, 
it would be too simple to help safety. He suspects one point about the climate survey 
is that the assumption of workers to give true opinion may not be correct. Survey can 
only find out the perceptions of workers which cannot be scientifically proved. It 
discounts the validity of the survey result. He take the example of question 7 of the 
safety climate assessment survey that workers may choose the answer by relying on 1 
or 2 simple personal experience which cannot show the underlying climate. Therefore 
the conclusion drawn from analyzing climate survey may not be conclusive to 
improve safety. In his opinion, interpreting results of climate survey is most important. 
For those factors or dimensions which scored badly, managers should find out the 
reasons behind. Interpreting results can finally evaluate beliefs and values of the 
management and help improving safety in long term. For the traditional safety index, 
accident rate, Mr. Cheung thinks that it is not absolutely good. It is because accident 
rate cannot directly show the true safety level and performance of and organization, 
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for example it is subjected to seasonal fluctuations. In addition, small organization can 
find accident rate not accurate as the sample size is too small for them. One more 
point is that contractors may conceal the real accident number and disregard the light 
injuries. In some contractors, the performance of safety audit is bad but it recorded a 
low accident rate. Therefore accident rate cannot directly reflect the level of health 
and safety. 
 
Mr. Cheung thinks that safety climate is only one of the proactive means of safety 
management. He doesn’t think climate assessment is an outstanding tool to manage 
risk, but it has certain value to contribute. The safety climate discussion and 
promotion in recent years are somewhat “trendy” but not based on the actual need. 
However, he supplement that there does not exist any outstanding means of safety 
management. Different figures have their value and needed to be considered together. 
 
Safety Audit and Safety Climate 
When comparing safety audit and safety climate, he regards safety audit to be a useful 
proactive management tool in short and medium term. It focus of measurement is on 
safety systems, but not in human aspect. Although the level is less deep, it is a perfect 
tool in managing safety in short and medium term. For safety climate, it is useful in 
long term. It measures human aspects, trace values and beliefs and thus a deeper level 
of measurement. A useful climate survey needs to be comprehensive. And the effects 
of assessing climate can only be seen in far future. It is because changing values and 
belief need much longer time to change systems and rules.  
 
Safety Climate Survey in Hong Kong 
Safety climate intrudes into Hong Kong occupational safety field only in for a few 
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years and thus starting to become a hot topic in academics and safety managers. The 
political level and government starts to stress on safety culture and climate in their 
promotion. In 1996, OSHC started to assist the Hong Kong Housing Authority 
(HKHA) to commence climate assessment. In 2001, OSHC started to promote safety 
climate. In 2009, the HKHA has incorporated safety climate survey into the 
independent auditing system as one of the audit criteria. However climate survey is 
still not common in private sector. 
 
Target Group of Climate Assessment 
Mr. Cheung agrees with the target group of safety climate assessment to be frontline 
workers only. He said that the OSHC has used the questionnaire set by HSE, targeting 
to all workers, safety officers, supervisors and managers and finally come to a 
conclusion that bias exists in management levels when they fill in the questionnaire. 
Managers are part of the management team and thus they tend to give higher marks 
for management commitment, rules and procedures, communications and 
involvement. They usually give more favorable answers and thus producing positive 
safety climate score while workers’ answers are more objective. As a result, safety 
climate assessment will be more accurate and reflecting more truth if it is distributed 
only to workers. 
 
Permit-to-work System 
He did not agree to remove the 2 questions about permit-to-work system from the 
safety climate assessment. His argument is that the system is required by law in many 
very high risk processes, like confined operations of water tank, oil tank and drainage 
cleaning in all buildings. Therefore the permit-to-work system involves quite a lot of 
Hong Kong workers and thus can form a valuable question to safety climate 
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assessment.  
 
Personal Characteristics and Safety Climate 
Among all independent variables, Mr. Cheung ranked nationality to be the most 
influencing factor. It is because the place of growing and education affect much on a 
person’s belief and value. Experience in later growing stage is less important. He 
thinks that the big difference exists between western and Asian workers. For Hong 
Kong, mainland China and South-Asian workers, the difference in culture is not that 
much. For mainland Chinese workers and south-Asian workers, the correlation to 
safety climate depends on how long they have been in Hong Kong and whether they 
have been assimilated by the local culture. 
 
He ranked personal injury experience to be second most related factor as people are 
good at learning by painful experience. In case of this, he ranked injury witnessing to 
be third influencing. 
 
An interesting point to note for the fourth factor is that Mr. Cheung thinks that 
workers with longer experience in construction should have lower safety climate. The 
reason is that workers who are new to the construction industry has the natural instinct 
and sense against dangers. After a certain years working in the industry, workers are 
easy to be gradually affected by incorrect and bad habits, e.g. some foreman will tell 
the workers that wearing safety belt is not necessary. New comers usually afraid of 
working at 30 floors and thus care about their safety belt. After some years, they will 
not afraid, and thinking themselves already acquired enough skills to work out of 
safety procedures. He said, from the angle of psychology, sense of afraid usually 
results in positive safety climate. Therefore, from his experience, he believes that 
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workers with long construction experience share a worse safety climate than new 
workers.  
 
The fifth most influencing factor is education background. For better educated people, 
their safety awareness is higher. Other factors like family members, drinking and 
smoking habit are not quite related to safety climate, said Mr. Cheung.  
 
Safety Rules and Procedures 
For the poor score recorded in the factor “safety rules and procedures”, Mr. Cheung 
explained it by the division of the people to set rules and use rules. Rules writers do 
not understand the actual situation of works as they are not the person to do it. 
Besides, management team usually independent from the management of the firm. 
Management sees occupational safety and health to be minor stuff which is away 
from the core business. Therefore safety rules are seen to be poorly set in workers’ 
eyes. In the five safety climate dimensions, he thinks that management commitment is 
poor in Hong Kong construction industry. For the factors worker’s involvement and 
workmate’s influence, he agrees with the survey result that Hong Kong construction 
sites perform quite well in these two dimensions. 
 
 
Suggestions 
In order to change the value and belief of management, Mr. Cheung suggested to 
legislate and incorporating strict terms into contracts. If contractor managers do not 
commit to safety, they will lose the contract. Such an act is believed to effectively 
change the value and belief of them, and finally improve the situation by root cause. 
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6.2.3 Interview 3 – Mr. Chong Hok Ching, Joseph 
Date of Interview: 19/3/2009 
 
Mr. Chong is a senior quantity surveyor and the chairman of the Young Surveyors 
Group of the Hong Kong Institute of Surveyors. He gave opinions to the safety issues 
from the surveyor point of view. He focuses his arguments into contracts and the 
relationship between main contractor and subcontractor.  
 
Climate Survey as a Safety Management Tool 
Mr. Chong thinks that the accidents cannot be well predicted. Machine failures like 
failure of tower crane, or the risks of certain trades are something out of human 
control. Besides, he thinks that resources are better used in other practical things 
rather than safety climate assessment. As the climate assessment cannot tell the cause 
of accidents and thus cannot practically improve safety performance. 
 
Personal Characteristics and Safety Climate 
Mr. Chong thinks that higher level of education, more family members, accident 
witnessing and longer time of safety training would lead to a better climate. And he 
thinks that the more rule breaking experience, the better the safety climate, provided 
that he is punished. As the workers who break safety rules are punished by the 
management, they know the consequence of breaking rules and thus having a better 
climate. For construction experience, Mr. Chong thinks that new workers are likely to 
have better climate than old workers. As the workers are new, they would get better 
training and thus better climate. For smoking and drinking habit, he pointed out that 
near all workers have smoking and drinking habits. Therefore it cannot be treated as a 
tool to discriminate workers with high and low safety climate. 
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Other Determinants affecting Safety Climate 
MR. Chong suggested that different kinds of trades (工種) can be one of the personal 
characteristics which affect safety climate. For those trades with higher risks, their 
awareness of safety should be higher. For example the probability of bar-fixers, 
machine drivers and scaffolding-fixers to get hurt is higher than other workers. 
Therefore their risk awareness should be higher. 
 
Practice of safety climate in Hong Kong 
Mr. Chong thinks that the safety climate is poor in Hong Kong. Safety attitude of 
workers are very bad. When there are safety supervisor or officers checking, workers 
will pretend to work safely. Once the officer left, they return to their mode of unsafe 
working style. Sometimes even the managers of  
 
Mr. Chong suggested that many safety rules cannot actually match the with the site 
conditions, resources provided and works nature. Sometimes there are rules 
established but resources are not provided by the management to implement the rules. 
Management is disconnected from rules. For example the rules require workers to 
wear safety belt. However, in some sites, safety belts are not provided. The 
interviewee also thinks that the contracting system is also a problem to safety. Main 
contractors are usually rule makes but the sub contractors do not follow. Besides, in 
some work places, there are dusts in the working environment. However, the company 
or the owner do not allow to open window as they are afraid of being charged of 
polluting the outside environment. 
 
He suggested the over-competition in the market has made management commitment 
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low in the safety issue. Safety will perform much better if the structure of the industry 
is not by subcontracting. 
 
Suggestions 
Mr. Chong suggested that education and training are important for safety climate and 
culture construction. A strict supervision and enforcement like heavy fine are also 
needed. The monitor and fining system can be level by level such that the worker is 
fined by subcontractor, subcontractor is fined by main contractor, main contractor is 
fined by the government. The direct enforcement of safety rules to workers can make 
them know that the society cares about safety and thus creating a better culture and 
climate. 
 
He thinks that training on paper is no use for workers. Simulated working 
environment would be a better kind of training. The resources needed for the purpose 
can be provided by the government and focus main on subcontractors, as the safety 
condition for workers under main contractors are quite good already.  
 
In terms of contract, the main contractor enforces “Schedule of Penalty” in the Bills 
of Quantities by fining if certain safety rules are broken, like absence of safety belt 
and smoking at restricted area. The terms can also require morning assembly, safety 
briefing and hiring of safety officers. However, the subcontractor would often argue 
and fight against the claims. And the breaking of rules is difficult to check. 
 
6.2.4 Interview 4 – (Anonymous Interviewee) 
Date of Interview: 20/3/2009 
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The interviewee is a safety practitioner in Hong Kong and he would like to hide the 
identity as the interview involves some sensitive issues. He has many years of 
experience in on-site construction safety works. He is now working in a private 
construction company and therefore provides valuable information from practical 
aspects. He also agrees that safety audit and accident rate to be short term safety 
management tool, while climate assessment can benefit safety in long term. 
 
Construction Safety Climate 
The interviewee agrees that value and belief is the root cause of safety problems. 
Every safety incident can be traced back to management problem. And the attitude of 
management is highly affected by their education and culture of the society. To find 
out more about safety culture, it is essential to inspect the underlying belief and 
values. 
 
Personal Characteristics and Safety Climate 
The interviewee thinks that race and national background of the worker is the most 
determining personal characteristics which affects safety climate. In his experience, 
he thinks that Japanese workers have extremely good climate of safety. It is due to 
their own culture that people are trained to obey rules. Japanese workers also enjoy a 
life-long job offer from a company and so they are more aware of safety issues. For 
workers coming from mainland China and south-Asian countries like Nepalese, they 
usually work in construction sites for quick money. They don’t treat working in a 
construction firm as a life-long job and so they have lower awareness towards safety. 
For Hong Kong workers, according to the interviewee, their climate should rank 
between the above two types of workers. One point to note is that the contracting 
nature of construction works in Hong Kong has made workers’ attitude poorer 
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especially at the later times of a contract period. The workers and foremen would 
consider production much more than safety issues.  
 
He then suggested education as the second most influencing determinant. When a 
worker receives more safety knowledge from education, he would have better attitude 
to safety. For those who are less educated, they tend to ignore safety responsibilities.  
 
For age and experience, the interviewee strongly feels that older workers and those 
who have long experience from the industry have lower safety climate. When they are 
older or becoming experienced, they would think that they know more than other 
people, more skillful and less afraid of danger works. He took the example of working 
at height. New comers are afraid of working at high floors and thus they care about 
safety belts and often hold the handrails. Experienced workers not afraid of that, and 
thus their safety attitude and climate are lower than new workers. 
 
As a result of his own experience of getting injured in construction site, the 
interviewee thinks that personal injury experience is quite affecting ones’ safety 
climate. He used to wear athletic shoes to work. From an experience of being injured 
by a long nail, he started to use safety footwear and becoming very serious to safety 
equipments and rules.  
 
For injury witnessing experience, he thinks that only serious injuries would impact 
worker’s mind. For light injuries, workers would think that those are normal 
phenomenon in construction sites. 
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He regarded marital status, number of family members to support, smoking habit and 
drinking habit as not much relating factors. 
 
Other Determinants influencing Safety Climate 
The interviewee think the whether a rule breaking experience would improve safety 
climate depends on punishment. If the workers do not accept suitable punishment like 
fines, they would be happy, thinking that they have won and becoming even more 
indifferent to safety. Only if they are punished, e.g. fine, they will be afraid and pay 
more attention to safety. Breaking in-house safety rules would only lead to fines. 
Starting from 2003, if a worker breaks any statutory rule, both the main contractor and 
the worker can be charged, fined and put into imprisonment. However, there are only 
very few cases which the workers are really charged by the authorities. 
 
The interviewee suggested some personal features which would lead to difference in 
safety climate. First of all it is their objectives of joining the construction industry. If 
workers treat it as a life-long career, they usually have a better safety climate. If they 
only want to make some quick money and no plans for working long in the field, they 
usually care less about safety, but production and money benefits. Another personal 
feature is their post. For those who are at higher positions, they would think that they 
are leaders and need to be a role model of workmates. Besides, under the construction 
practice, workers in higher position bear the responsibility of occupational accidents. 
They can be caught by police when accidents happen. For other workers, they only 
work according to orders and thus think less and have lower safety attitude. Therefore 
workers at higher grades will behave better and share a better safety climate than 
workers at lower grades. 
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Suggestions 
The interviewee suggested providing some resting time, places, facilities and 
environment in the workplace. An area of site can be separated from working area to 
provide a relaxing environment with facilities like tables, chairs, bathing facilities and 
canteen, so that workers can relax after like 5-6 hours of work. He pointed out that, 
continuously working at highly stressed workplace would lower workers’ safety 
attitude. When workers are placed at a comfortable environment, their safety 
awareness is higher and thus more willing to care safety issues. He also suggested the 
management level of contractors can provide more resources and support to site safety. 
There are always contradiction between production and safety. 
 
Problems in Safety Climate Assessment 
He mentioned some problems in carrying out safety climate assessment. He thinks 
that if the questionnaire is issued in a formal way (e.g. incorporated in formal safety 
audit or required statutorily), workers will “automatically co-operate” (識做) to 
provide favorable answers. They think that it can support the company to get higher 
marks in the assessment. However, in carrying out daily works, they will show the 
true way of working style. Only less formal questionnaires like bachelor degree 
researched which is independent from safety authorities and safety officers are more 
likely to collect real data from workers. The second problem is that the safety 
departments of construction sites may filter the questionnaires which are “badly” 
filled. There are no effective checks to guarantee the data collected are real data. The 
interviewee pointed out that the safety climate model and questionnaires are not well 
known to safety officers and construction companies. Safety departments tend to 
collect information from different places to make their own model and questionnaire 
  
105 
 
set. They wish the government, probably the OSHC, can issue some official 
guidelines and safety climate assessment tools so that the safety practitioners can 
follow more easily.  
 
The interviewee also pointed out that paper works like safety audit and safety climate 
assessment are not very useful in improving site safety. He said that those safety audit 
reports can be written by different wordings to beautify the actual site conditions. A 
“beautiful” report does not mean a good level of safety. Whether a report is good only 
depend on the person who writes it, but not the actual safety level. As a safety 
practitioner, he pays a low degree of trust to those paper works. He thinks that those 
documents can keep the company from responsibilities when accidents occur, as it can 
provide evidence that the company done something to safeguard the workers. He 
didn’t deny that proactive safety management tools like safety audit can find out the 
existing problems in system and procedure, but it wasted resources and time for safety 
officers on the paper works. He took the example of the 14 elements of Safety 
Management System issued by the Hong Kong Government. The first 13 elements are 
about documentary records, with only the last element considering the physical 
condition on site. He has strong opinion that the actual physical condition on site, 
rather than documentary records, contribute to site safety. He suggested more 
resources should be to be allocated for physical conditions improvements. One of the 
reasons why safety climate are difficult to be carried out is that it is believed to give 
extra workload to safety officers. Safety officers will resist the implement of safety 
climate as the 71-item questionnaire is suspected to slow down construction process 
and waste resources. He thinks that safety climate is still not widely accepted in small 
scale contractors as a result of lacking resources.  
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The interviewee thinks that, without a good education and safety culture, safety 
cannot be improved any further. The current condition in Hong Kong’s construction 
site is that, workers would work very slowly and follow all safety rules when they are 
monitored by safety supervisors. Once the supervisors leave, they will turn back to 
their unsafe working mode. Therefore, rules and procedures don’t help much if 
workers are not properly cultivated with a good safety climate. 
 
6.2.5 Interview 5 – Mr. Daron Leung Wai Kwong 
Date of Interview: 21/3/2009 
 
Mr. Daron Leung is the Vice-President of The Hong Kong Occupational Safety & 
Health Association. He is also the Principal Consultant of the Occupational Safety & 
Health & Environmental Consulting Associate Limited. He is also a part-time lecturer 
of the Hong Kong Polytechnic University and the Construction Industry Training 
Authority about occupational safety. Mr. Leung is one of the experts in the safety 
field. 
 
Safety Climate 
For reactive data like accident rate and inspections, and proactive data like safety 
audit and climate survey, Mr. Leung thinks that proactive data is a much better safety 
management tool than reactive data. The proactive measures can identify the 
phenomenon before the actual happening of accidents, and therefore helps preventing 
accidents. 
 
Mr. Leung thinks that the 4 major elements for safety climate include 1) management 
commitment and attitude, 2) organizational culture (leadership, encouragement, 
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knowledge, safety system and procedure), 3) peers influence and behaviour and 4) the 
worker himself, including his attitude. In his opinion, safety climate is about the 
relationship between behavioural signs, attitude, culture, values and perceptions, 
which is not in the expertise of safety officers. It falls into the expertise of 
psychologists, as the tool and the theory behind are developed from psychological 
science. 
 
Although changing slowly, Mr. Leung thinks that safety climate is always changing 
over time and thus need a continuous monitoring. He used a simple observation to 
support it. He remembered in year 1989, only about 20 to 30% of workers wear safety 
helmet. However, in year 1995, up to 70 to 80% of thw workers wear helmet, and 
even more in 2009. During the period of 1989 to 1995, the legislation for construction 
safety didn’t change. The change is contributed by workmate’s influence and 
company’s requirement on safety procedure. And the drive behind which change 
worker’s attitude is the safety culture. Assessing safety culture can help better 
understanding of the issue. 
 
Mr. Leung agrees that safety climate is a useful tool to monitor and improve safety. 
By looking at the survey results, the company can know the places need improvement. 
The climate survey issued by the HSE and that developed by Fang may not reveal the 
truth as their survey targets include a certain portion of management level and safety 
officers. They tend to give positive answers to questionnaires. So Mr. Leung thinks 
that targeting only to workers can make the results fairer and more objective. The 
survey for managers and safety supervisors should only be act as a control, comparing 
and see if it is consistent with workers’ results. They should not be count into the 
survey. And the survey results will be more meaningful if the results of them are 
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supplementary.  
 
The survey in this research targets workers from different companies. Mr. Leung think 
that it is good to target more companies as it can compensate the bias of data taken 
from one single company. Safety climate of the entire construction industry has 
another meaning from one single company. 
 
Safety Climate in Practice 
Summarizing the materials form Mr. Leung’s reading experience, he suggested the 
following graph for the development of safety climate. In history, legislative measures 
and system/procedural measures are introduced in different ages to deal with 
construction accidents. However, those measures cannot further reduce accidents 
when the accident rates reach plateau 2. Measures at higher level have to be 
introduced. Measures in human aspects are the third type of measures to deal with the 
problem. However, Mr. Leung think that the construction industry generally in Hong 
Kong is still a little bit earlier to implement measures like safety culture and climate. 
It is because many companies are not mature enough to implement them. They are 
still struggling in the stage of safety systems and procedures. Unless they have well 
implemented systematical and procedural safety measures, it is meaningless to go a 
further step to human aspects. Hong Kong is at the right time to promote safety 
climate, but in general not the right time to utilize it. 
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Determinants of Safety Climate 
Mr. Leung agrees that in Hong Kong, generally speaking, younger workers together 
with the newer workers usually have better safety climate than old workers. Yet it 
contradicts with a similar survey done by Fang et al. (2006), from about 5000 
questionnaires targeting staffs of Gammon Construction Ltd, found that the older the 
workers, the better the perception towards safety climate. He explained the difference 
that Gammon is one of the leading construction companies in the field which put great 
effort into safety. Their climate and culture is probably relatively higher than the 
average of other companies in Hong Kong. If a worker works in a company with good 
safety culture, the longer he works, the better the perception towards safety. Besides, 
Gammon is a big company which has many long term relationships with 
subcontractors. Subcontractors are relatively stable and workers expose in sites which 
has good climate. Long term relationship also helps monitoring safety by the main 
contractor. For small companies, they usually perform badly in safety, negative safety 
experience can be easily gained, and thus the longer time they work for the company, 
the worse the safety climate. This can explain the opposite opinions from the 
interviewees and the results of Fang et al. (2008), which focused on Gammon. 
  
110 
 
 
For drinking and smoking habit, Mr. Leung thinks that they have no direct 
relationship with safety climate. However, there can be indirect relationship between 
them. Drinking and smoking are risk taking behaviours. He suggested that people who 
drink or smoke are more risk taking in their mind. When it applies to their value and 
belief towards safety, there can be correlation that workers who drink or smoke will 
have poorer safety climate. 
 
Suggestion 
Mr. Leung thinks that climate survey is a one point survey. The results do not 
represent future performance. So the company who use climate survey should analyze 
survey results and set target. When comparing the achievement of next survey and the 
target, climate survey can become a better safety management tool. 
 
A good safety culture and climate within a company or organization requires long 
time cultivation. During the process of cultivation, the organization needs a leader 
(demonstration by leadership) and need workers to follow. The leadership can be 
supported by government promotions and resources. The follow of workers may need 
encouragement and legislation for last resort. Besides, safety culture should be 
cultivated by long term and continued education, but not vocational training. For 
example, in Hong Kong, safety is taught only in industrial and technical schools. In 
Japan, safety is educated from primary school. The concept of safety in Hong Kong is 
not that deep rooted as in many foreign countries. The situation should be changed, so 
that a good perception of safety is deeply planted in society’s culture.  
 
Implementing safety climate in Hong Kong 
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Mr. Leung disagree using legislation as a means to implement safety climate. He took 
the example of safety management system. He first disagree with the 14 elements of 
the safety management system of HKSAR government that it did not justify the 
elements. There are much more elements beyond the 14 elements. Besides, it is not 
necessary to legislate to mandatorily implement the scheme. In foreign countries, 
similar schemes are voluntary. In Hong Kong, legislation means that there exists a 
minimum requirement to follow. However, when the minimum requirement is 
published, many companies will just follow the minimum and thus discourage further 
improvement. Moreover, the law just needs some basic requirement like a signature of 
a qualified auditor for the audit report. There are no initiatives for companies to hire a 
good auditor. From the above, Mr. Leung suggested that safety climate should not be 
implemented by legislation. What the government needs to do is just strong 
promotion and education. Government should become the pioneer and lead 
developers and main contractors to weight safety as an important criterion for winning 
the tender. Safety climate and culture can then really been built up inside the industry. 
 
6.2.6 Interview 6 – Mr. Shing Wai Lam, Johnny 
Date of Interview: 23/3/2009 
 
Mr. Shing is the vice president of the Society of Registered Safety Officers. He is also 
an Assistant Health, Safety, & Environment Manager of The Hong Kong and China 
Gas Company Ltd. He is experienced in the safety field. 
 
Personal Characteristics and Safety Climate 
Mr. Shing thinks that the more personal injury experience, more injury witnessing 
experience, married status, and more family members to support are the factors 
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leading to more positive safety climate. The more serious those injuries are, he said, 
the better the safety climate they will have afterwards. He remembered some injured 
workers cried and regret for what they have done before. Those people learnt a big 
lesson and thus become very safe in attitude.  
 
He thinks that marriage and family members are the moral burden of workers that 
they need to take care of.  
 
For the age factor, he thinks that medium aged workers have better safety climate than 
those young and old workers. For the very young workers, they don’t know how 
dangerous a construction site is. The older workers are generally not willing to listen 
to others and not following the rules.  
 
He disagreed that smoking habit is a determinant which will affect safety climate. 
However, for drinking habit, he thinks that alcoholic drinks would affect the function 
of brain and thus affect their beliefs towards safety.  
 
He also criticized on the safety training system in Hong Kong. The green card and 
white card system only require the workers to attend training courses for certain hours. 
However, no one can guarantee how much the worker absorb during the training. 
They may sleep, or totally not understand. Therefore he thinks that training cannot be 
a determinant of safety climate level. 
 
Safety Climate in Hong Kong 
Mr. Shing commented that the current safety management tools and policies like audit 
system, pay for safety scheme, climate assessment and the 14 elements of the safety 
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management system are just paper safety. Safety officers can easily produce a 
“modified” report which cannot best reveal the actual condition of the construction 
site. Apart from those, he continued commented that the accident rates released by 
many construction sites are lies. Most of them do not report the actual rate. There are 
always different methods to write the reports “beautifully”. 
 
Mr. Shing thinks that Hong Kong is not mature enough to promote safety climate. 
There exists serious communication problem between management and workers. The 
two parties don’t have common goal and thus cannot build up a common climate. A 
better link of the two parties can be promoted by modifying the subcontracting 
structure of the industry, such as direct labour. 
 
Suggestions 
In view of the training guarantee problem mentioned above, he suggested that exam 
and a mandatory pass is required for workers. So that workers will see safety as an 
important issue and thus having better climate for it. 
 
Mr. Shing continued suggesting why the safety of the entire management and industry 
of other countries like Japan is better than Hong Kong. The reason behind is that their 
boss, management and workers all place safety at a higher position than production 
and Hong Kong. He further explained that in many companies in Hong Kong, boss 
and management level see production and profit much more essential. This is due to 
two reasons. One is the highly competing subcontracting structure of the industry, and 
another reason is the poor value behind the people. It is of course, influenced by the 
society culture and education. 
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Mr. Shing thinks that safety management should be proactive nowadays. Proactive 
safety management can help identifying root cause of problems and eliminate risks 
before accident happens. According to him, auditing and climate assessment are 
useful proactive safety management tools, provided that the company perform them 
faithfully that it doesn’t five fake data. 
 
To make sure the management pays attention to safety, they should be educated from 
trainee level, if not in any earlier stages. Then, when they become top management, 
they will have good attitude and value and commit to safety.  
 
Mr. Ching mentioned a system called the Behavioural based safety system (BBS). A 
good system and procedure cannot ensure successful safety management. The level of 
success is determined by how the organizations, management and workers “live” their 
systems. A peer-to-peer and “three no” monitoring policies are implemented. Three no 
includes no blame, no punishment and no names. Therefore the results can represent 
the reality better. Behaviours which may contribute to accidents can be studied.  
 
6.2.7 Interview 7 – Mr. Wu Suk Keung 
Date of Interview: 24/3/2009 
 
Mr. Wu is a professional building surveyor. He is working as a senior property 
services manager/ contracts & site safety in the Architectural Services Department.  
 
Studying Safety Climate 
Mr. Wu agrees with the research methodology and he thinks that the 12 independent 
variables are all correlated to the safety climate. He thinks that pure academic 
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research like literature review and mathematical models is not enough to study the 
construction industry, but only adding the elements of industry research can make the 
research more comprehensive. Many issues on sites cannot be understood by just 
looking at journals.  
 
Personal Characteristics and Safety Climate 
In his opinion, Hong Kong workers, younger age, married status, more family 
members to support, higher education level, less construction experience, more safety 
training in the past 2 years, more personal injury experience, more injury witnessing 
experience, less rule breaking experience, less frequent smoking and drinking habit 
are related to better climate. Especially, he thinks that safety climate for individuals 
are very much depending on their drive and initiatives such as family and marriage.  
 
Other Determinants of Safety Climate 
He further suggested that gender as one of the related personal characteristics. In his 
opinion, female workers usually have better safety climate. But he agrees that the 
gender contribution to the difference in safety climate is difficult to assess as the ratio 
of female workers are so small in practice. Data cannot be collected easily. 
 
Capital Works and RMAA Works 
For safety climate in construction industry, he said that the safety climate for RMAA 
(Repair, Maintenance, Minor Alteration and Addition) works and capital works are 
different. The job and project nature of RMAA works are less stable and less 
monitored than capital works. In addition, workers of capital works (steady jobs) plan 
their jobs better than those who work for RMAA works (jobs are in short period, may 
move to other companies after short period of job), and thus shared a better attitude 
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and climate towards safety. Besides, workers in capital works are subject to peer 
influence as they work in a big team. Safety climate and culture can easily affect the 
value and behaviour of workers. However, workers for RMAA works usually work 
alone or very few people and thus less easily influenced by climate and culture. 
 
Climate Survey as Safety Management Tool 
Mr. Wu stressed on the dynamic pattern shown in safety management tools. For 
example, safety auditing is done 4 times per year. The series of auditing allows 
comparison to see if there is improvement. Suggestions are made, improvements are 
confirmed and the dynamic pattern is seen. In his opinion, safety climate assessment 
is not dynamic enough as it looks into long period of time. Continuous comparison of 
results over time period is discouraged.  
 
Limitation of Research 
Mr. Wu kindly suggested some limitation for the research. He thinks that the 
questionnaire for climate assessment can be conducted in a larger scale and questions 
in the questionnaire set in more detail. He thinks that personal injury and accidents 
witnessing experience can be further divided in reportable and non-reportable injuries. 
Reportable injuries would have greater effect on safety climate. Besides, he thinks 
that the time of being injured need to be specified too. The longer time the accident 
has happened, the more likely the worker has a lower climate. 
 
Suggestions 
In order to improve safety climate, Mr. Wu thinks that policies can be made to make 
climate assessment a term or favorable element in tender condition. Contractors will 
then try their best to improve safety climate and culture. 
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6.3 Conclusion of Interview 
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Race/ background 
 
+ +  +   + + 
Education level 
 
+ + + +   + + 
Age 
 
-   - - - - - 
Marital status 
 
+   
N 
 + + + 
No. of family 
members to support 
+ 
N 
+ 
N 
 + + + 
Experience in 
construction 
+ - - - -  - - 
Safety training in 
past 2 years 
+  +   
N 
+ + 
Personal injury 
experience 
+ +  +  + + + 
Experience of 
witnessing injuries 
 + + +  + + + 
Safety rule breaking 
experience 
  +    - 
 
Smoking habits 
 
N N N N 
- 
N 
- 
 
Drinking habits 
 
- 
N N N 
- - - - 
Key: 
“ +” means positively related  “N” means not related 
“-” means negatively related 
Blank means the interviewee has no comment on the issue 
Table 22: Summary of Interview Results 
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The three independent variables which are proved significant in the previous chapter 
are shown to be compatible with the interview results. These three independent 
variables, including the number of family members to support, and injury witnessing 
experience can be confidently concluded to contribute to safety climate of 
construction workers in Hong Kong. 
 
Some independent variables, including race, age (provided the factor is for the 
industrial wide, not at single company), education level, marital status, experience in 
construction industry, safety training, personal injury experience and frequency of 
drinking habit are less confidently concluded by interview, to contribute to safety 
climate of local construction workers.  
 
The remaining determinants, including safety rules breaking experience and smoking 
habits cannot be concluded to have a relationship with safety climate. 
 
Other Personal Characteristics Determinants of Safety Climate 
Some suggests that gender, seniority at work, risk nature of trades and objectives of 
joining the industry. Some trades are in higher risk in nature. For those trades of 
higher risks, workers are suggested to have a better climate. Besides, female workers, 
direct labour, staffs at higher grade and those who plan to pursue a long career in 
construction industry probably have a better safety climate.  
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7.0 EPILOGUE                                            
 
The research aims to study the relationship of personal characteristics and safety 
climate of construction workers in Hong Kong, and study the practical issues about 
implementation. It also fills the research gap of about construction safety climate in 
Hong Kong where the culture of local construction culture is unique in the world. 
This chapter discusses and concludes about all the findings. 
 
7.1 Conclusion 
 
7.1.1 Safety Climate 
 
There are various definitions of climate and culture in previous literatures. After 
summarizing the definitions and descriptions form those papers and the interpretations 
from interviewees, safety climate can be viewed as a shared value of belief about 
safety among the personnel in the organization. Climate can be seen as one of the 3 
subset of safety culture. Safety climate is generally believed by researchers to 
effectively predict the safety performance of an organization and enables the 
management to identify the area (as represented by the climate dimensions) which is 
in problem. It is a proactive safety management tool. Suitable measures can be carried 
out to improve those dimensions before accident actually occur (accidents are only 
events to show safety performance). Low accidents rate do not mean safe. Besides, 
some currently implementing audit systems are rules and procedure monitoring. Food 
rules and procedures are meaningless if people ignore the rules. Only a good climate 
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and culture is the root cause of the problem. Therefore, if safety climate score can be 
obtained accurately, it can accurately represent safety performance. However, climate 
models and the assessment methods are still in little development. More research 
works have to be done in this area. 
 
7.1.2 Personal Determinants of Safety Climate 
 
Summarizing the interviews, regression analysis and the 2 important pieces of 
literature carried in China, the following table compares the results of each 
determinant item.  
 
  
122 
 
 
 
1
. 
M
r.
 J
a
so
n
 W
o
n
g
 
 
2
. 
M
r.
 J
a
m
es
 C
h
eu
n
g
 
3
. 
M
r.
 J
o
se
p
h
 C
h
o
n
g
 
4
. 
(A
n
o
n
ym
o
u
s)
 
5
. 
M
r.
 D
a
ro
n
 L
eu
n
g
 
6
. 
M
r.
 J
o
h
n
n
y 
S
h
in
g
 
7
. 
M
r.
 W
u
 S
u
k 
K
eu
n
g
 
F
a
n
g
 e
t 
a
l.
 (
2
0
0
8
) 
L
in
 e
t 
a
l.
 (
2
0
0
7
) 
R
eg
re
ss
io
n
 A
n
a
ly
si
s 
in
 t
h
is
 P
a
p
er
 
C
o
n
cl
u
si
o
n
 
Race/ background 
 
+ +  +   +  
  
 
Education level 
 
+ + + +   + + 
  
+ 
Age 
 
-   - - - - + 
  
 
Marital status 
 
+   
N 
 + + + 
  
+ 
No. of family 
members to support 
+ 
N 
+ 
N 
 + + +  + + 
Experience in 
construction 
+ - - - -  -  + 
  
Safety training in 
past 2 years 
+  +   
N 
+  + 
 
+ 
Personal injury 
experience 
+ +  +  + + 
 
+ 
 
+ 
Experience of 
witnessing injuries 
 + + +  + +   + + 
Safety rule breaking 
experience 
  +    - - 
   
Smoking habits 
 
N N N N 
- 
N 
-  
   
Drinking habits 
 
- 
N N N 
- - - -  - - 
Key: 
“ +” means positively related  “N” means not related 
“-” means negatively related 
Blank means the interviewee has no comment on the issue, or the research cannot 
draw any conclusion to the issue. 
Table 23: Summary of Interview and Regression Analysis Results 
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Hypothesis 1 – Race 
For the race factor, four interviewees think that workers coming from more developed 
places have better safety climate. It can be explained by the better culture they 
enjoyed in their places of growth. However, no quantitative analysis can supplement 
the results. So, hypothesis 1 concerning about race and background cannot be 
verified.  
 
Hypothesis 2 – Education Level 
For the educational level, five interviewees plus one quantitative analysis has shown 
that the higher education level, the better the safety climate. As supported both 
qualitatively and quantitatively, hypothesis 2 concerning about education level is 
verified.  
 
Hypothesis 3 – Age 
For age factor, 5 interviewees suggested that the older the worker, the worse the 
climate. However, it is opposed by the literature. In the regression analysis of this 
paper and Lin et al. (2007), no significance can be found between them. Although the 
difference in quantitative analysis and qualitative analysis can be explained by the 
nature of Gammon company, without the support of a significant industry-wide 
regression analysis, hypothesis 3, which concerns about age factor cannot be 
concluded to be applicable in Hong Kong.  
 
Hypothesis 4 – Marital Status 
For marital status, 3 interviews supplement the results of quantitative analysis. So that 
it can concluded that married workers have better safety climate, and that hypothesis 4 
is true.  
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Hypothesis 5 – Number of Family Members to Support 
For the determinant concerning about number of family members, 4 interviews and 2 
quantitative analysis supports the results each other. It can be concluded confidently 
that the more family members to support, the better the safety climate of the worker. 
So hypothesis 5 is verified.  
 
Hypothesis 6 – Construction Experience 
For the experience in construction, contradictions between regression analysis and 
interview were found. Therefore hypothesis 6 cannot be concluded to be true.  
 
Hypothesis 7 – Safety Training in Previous 2 Years 
For safety training, as supported by 3 interviews and 1 regression analysis, it can be 
verified that more training hour can lead to better safety climate. Therefore, 
hypothesis 7 is true. 
 
Hypothesis 8 and 9 – Personal Injury Experience and Injury Witnessing Experience 
For personal injury experience and witnessing experience, hypotheses are supported 
by many interviewees and regression analysis. Thus, with more injury experience, no 
matter witnessing or personal prior injuries, they can learn a lesson and contribute to a 
better safety climate. Hypothesis 8 and 9 are verified.  
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Hypothesis 10 – Rule Breaking Experience 
For rule breaking experience, no strong evidences are present to support the 
hypothesis. Only 2 interviewees think that rule breaking experience is a relating factor. 
In addition, with limited data, it cannot be decided whether they effect of such 
experience is positive or not. Therefore hypothesis 10 cannot be concluded to be true. 
 
Hypothesis 11 – Smoking Habits 
For smoking habits, 5 out of 7 interviewees think that smoking habits is an irrelevant 
factor. Regression analysis and literature review cannot find out any correlations too. 
So, hypothesis 11 cannot be verified too. 
 
Hypothesis 12 – Drinking Habits 
Lastly, the frequency of drinking habits are shown to be negatively related to safety 
climate, by interviewees and 2 regression analysis. Drinking is a risk-taking behaviour, 
which when applying their underlying value and belief to work, found significantly 
related to poorer safety climate. Therefore, hypothesis 12 is verified to be applicable 
in Hong Kong.  
 
For those determinants which do not carry a significant loading, it maybe just due to 
the small sample size collected. But it does not mean there are no relationship 
between them and safety climate. Further works can be done on that. 
 
 
 
 
 
  
126 
 
7.1.3 Practical Issues of Safety Climate in Hong Kong 
 
Although OSHC has already started promotion of safety climate in 2003 and several 
companies already implemented it, some interviewees think that it is a little bit early 
to implement safety climate assessment on all construction sites in Hong Kong. As 
they think that many sites are still struggling at the stage of safety management 
system concerning rules and procedures. Without a good implementation of basic 
safety systems, it is hard for human aspect safety management to take place and work 
efficiently. One of the prerequisites of good safety climate assessment is the maturity 
of the organization. The management has to know the issue well and allocate 
resources into the executing survey and the related follow up actions. According to 
interviewees, many construction sites are still not yet equipped with safety systems, 
equipments and materials. It is hard for them to put resources into this area. Only 
some of the large companies and government organizations are in this stage eligible 
for carrying out climate assessment. And interviewees think that this is a good start 
for promoting the concept. 
 
Besides, due to the lack of promotion, and the difficult and confusing concepts behind 
climate and culture, it is found that many safety practitioners do not know well what 
safety climate is really about. Interviewees revealed that many safety officers, 
especially in medium and small size companies, have no idea what climate survey is. 
Climate and the related terms are developed by psychological experts. Even for some 
interviewees they do not have a very clear mind about the concepts. More education is 
needed in promoting safety climate in Hong Kong. 
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Interviewees suggested that safety climate assessment should be in voluntary bases, 
but not mandatory by legislation. If climate assessment becomes part of the 
compulsory safety system, safety officers would treat it as an extra workload. They 
may carry a mindset of “beautifying” the report and thus making it another paper 
safety.  
 
Many interviewees think that there is no best safety management system. Different 
safety management tools have their uses in different time. For example, the audit 
system is a good system managing rules and procedures and helps safety performance 
in short term. Accident investigation can figure out particular problematic physical or 
procedural condition and thus prevent same accident happening again. Climate 
assessment can act as a long term track about the underlying organizational culture, 
individual beliefs and values. These various kinds of tools have different implications, 
meanings and used in different stages. They have to be combined together in order to 
manage safety comprehensively. 
 
7.2 Recommendations 
 
Some recommendations are suggested for improving safety climate and facilitating 
climate assessment in Hong Kong. 
 
7.2.1 Government 
 
For the government, early education of safety is needed in order to cultivate citizens 
with a climate of safety. Then the concept of safety can be deep rooted in people’s  
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mind. When they become managers or workers in the future, they can work in a good 
climate. Besides, by education, the society can share a good safety culture together. 
 
Promotion is needed to spread the idea of climate assessment to the industry. Public 
organizations and government sites can take the lead to use safety climate as 
management tool. Policies with reward mechanisms can be adopted in order to 
encourage use of climate assessment and in case of recording climate improvement. 
 
Besides, as a result of the chaotic information about the new rise safety climate 
concept, the government can allocate resources in researches to build up a unified 
climate, culture and questionnaire assessment model for companies’ reference and 
easy follow. Otherwise, companies may produce their own model which can easily 
make a wrong one, due to limited resources. 
 
As concluded in the previous part, safety training is essential for better safety climate. 
Therefore, more hours of good safety training courses can be offered to workers. 
More training hour can be provided for safety officers and supervisors too for 
improving the climate among supervisors. 
 
7.2.2 Private Firms 
 
The management of construction companies can set aside more resources for safety. 
Management commitment is one of the important dimensions of safety climate. When 
management is highly committed to worker’s health and safety, by using their 
leadership, workers will be influenced and more willing to listen. Management should 
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also let the workers know that the company see safety more important than production, 
so that workers can feel the same. 
 
Involvement of workers is also one of the major dimensions. Organizations can listen 
to worker’s voice, allow involvement in setting safety rules and increase the 
transparency about its safety condition. Workers will feel involved and thus more 
willing to work safely. 
 
As shown in the analysis results, injury witnessing experience is a strong factor 
contributing to positive safety climate. Companies can thus arrange video interviews 
and meetings with injured workers, so that more workers can know about the horrible 
consequence of injuries.  
 
Big and mature firms should also take the lead to implement safety climate 
assessment first. Without the lead and success precedent of big firms, medium and 
small sized firms may not be willing to participate. 
 
7.2.3 Industry Structure 
 
As mentioned many times by different interviewees, the industry structure can be 
described to be under a highly competing subcontracting system. Subcontractors often 
tender at a price lower than the normal cost. Deadlines are tight. And so they tend to 
safe resources in aspects like environment and safety. Workers are the ultimate 
sufferers. Mechanisms are needed to harmonize the over-competition in the 
subcontracting market. At least, safety of workers should be protected. 
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7.2.4 Contract Terms 
 
Strict contract terms like the “schedule of penalty” are suggested to enforce. Terms 
about safety management systems can be added. The terms can also require morning 
assembly, safety briefing and hiring of safety officers. By requiring those in 
developer’s and government’s projects, safety and safety climate can be further 
promoted. 
 
 
7.3 Limitations of Research 
 
7.3.1 Limitations of Questionnaires 
 
The sample size is only 259 and it is not big when compared to other literatures. The 
insignificancy of a number of independent variables in this research may only due to 
small sample size, but not really insignificant. Factor analysis should be carried out to 
sort out independent variables or larger sample size should be collected in order to 
obtain a better, more significant result. 
 
The samples only cover 7 companies which is only a small proportion of construction 
companies in Hong Kong. Therefore the sample may not be able to effectively 
represent the climate and culture of the whole industry. 
 
There is huge cultural difference between private and public construction sites. 
However, no samples from public sites can be collected. All data comes from private 
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sites. This may not reflect comprehensively the entire safety climate of construction 
workers in Hong Kong. 
 
As a result of limited resources, extensive survey cannot be carried out to study the 
unique safety culture in Hong Kong before building a model for safety climate 
assessment survey. When applying the model of HSE, large amount of original 
questions are cancelled as workers are not willing to fill in questionnaires with about 
100 questions. With more resources and enforcement power, a better questionnaire 
can be issued. 
 
Most of the safety climate assessment surveys were not directly given to construction 
workers by the researcher. Middlemen, like the safety officers or managers of the 
companies were approached to help distribute and collect data. As the workers handed 
in the questionnaire to their supervisors, they might give biased results which tend to 
be more positive. Besides, it cannot be guaranteed that the data is not treated and 
screened by the middlemen. The true opinions behind them may not be effectively 
revealed.  
 
Workers are relatively weak at reading. The arrangement of “agree” and “disagree” 
direction in questions may mislead workers e.g. if he want to praise the management 
commitment, one question need to answer agree, another need to answer disagree. 
The arrangement may make workers fill in wrong answers. Besides, there may also be 
misunderstanding of questions, errors in filling questionnaires etc which may also 
affect the accuracy of answers.  
 
Safety climate is not just only affected by personal characteristics, but there are much 
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more other factors affecting, as discussed in the literature review. Including more 
factors may give a better R-squared value.  
 
7.3.2 Limitations of Interviews 
 
In this research, only 7 safety professionals were interviewed. Therefore the results 
may not be comprehensive and representing enough for the entire industry. 
 
Besides, the information obtained from interviewees is mainly subjective opinions. It 
cannot be used as a scientific proof. The real and actual picture of the industry may 
not be reflected due to bias or inaccurate information. 
 
7.4 Implications for Further Researches 
 
In this study, only part of the determinants of safety climate is analyzed. Other 
determinants like the organizational behaviour can be studied in order to give a better 
picture of the subject. Furthermore, there is not yet a safety culture and climate model 
tailor-made for construction safety in Hong Kong. It is suggested that a model can be 
established. Further researches can be carried out in the following areas. 
 
 To study the safety culture of Hong Kong 
 To study the effect of safety policies to safety climate 
 To develop a safety climate survey for Hong Kong use 
 To study other determinants of safety climate 
 To study the effectiveness and prediction power of safety climate in Hong Kong 
 To find out the effective ways to improve safety climate 
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Psychologists can also carry out discussions on the issue to give clearer definitions 
and relationships of psychological terms for easier understanding and uses among 
safety practitioners.  
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APPENDICES 
 
 
The University of Hong Kong      Department of Real Estate and Construction 
 
A Questionnaire about Construction Safety 
 
I am a year 3 student studying surveying in The University of Hong Kong. I am writing a dissertation about the 
relationship between safety climate and background of construction workers. I would appreciate if you can 
kindly fill in the form for research purpose. The information will be kept confidential. For any enquiries, you 
may contact Mr. Wong Yat Hang by astrogeo@hkusua.hku.hk or 62711388. Thank you for your participation. 
 
 
Part 1: please tick the appropriate boxes 
V
er
y
 D
is
ag
re
e 
D
is
ag
re
e 
N
eu
tr
al
 
A
g
re
e 
V
er
y
 A
g
re
e 
1 Some jobs here are difficult to do safely      
2 Some safety rules do not reflect how the job is now done      
3 Some health and safety rules are difficult to follow      
4 Sometimes it is necessary to depart from safety requirements for production’s sake      
5 Accident investigations are mainly used to identify who is to blame      
6 Suggestions to improve health and safety are seldom acted upon      
7 Productivity is usually seen as more important than health and safety by management      
8 Safety is the number one priority in my mind when completing a job      
9 Safety publications and posters have little influence of the awareness and behavior of 
people here 
     
10 Health and safety is not my problem      
11 People are just unlucky to suffer an accident      
12 My workmates would react strongly against people who break safety rules      
13 All the people who work in my team are fully committed to health and safety      
14 It is important for me to work safely if I am to keep the respect of the others in my team      
15 I feel involved when safety rules are developed or reviewed      
16 I am always informed of the outcome of safety committee meetings which address safety      
17 The company shows interest in my views on health and safety      
 
Part 2: Please Circle your personal background 
 
Race/Background 
Hong Kong 
(Local) 
Chinese 
(Mainland) 
Foreign 
(South Asia) 
Foreign 
(Others) 
   
Your Age  <21 21-25 26-30 31-40 41-50 51-60 >60 
Marital Status Single Married      
Family Members supported 0 1 2 3 4 5 >5 
Education <Primary Primary F3 F5 F7 or above   
Construction Experience <1year <1-2years 2-5years 6-10years 11-20years 21-30years >30years 
Safety Training Received 
in last 2 years 
0 1-2 hours 3-4 hours 5-6 hours 7 to 10 hours >10 hours  
Personal Injury Experience 0 times 1 time 2 times 3 times 4 times >4 times   
Witnessing or Colleagues 
Injury Experience 
0 times 1 time 2 times 3 times 4 times >4 times  
Rule Breaking Experience Never Very Rare Seldom Sometimes Often    
Smoking Habits Never Seldom Sometimes Often    
Drinking Habits Never Seldom Sometimes Often    
 
- Thank you very much for your time - 
- 香港大學    房地產及建設系 
有關建築安全的研究 研究者:王溢恆先生 
問卷調查    對象:建築工人 
_____________________________________________________________________________________ 
 
本人為香港大學房地產及建設系三年級學生。本人正撰寫一份有關「安全氛圍及工人背景之關係」
的畢業論文。本人懇請閣下能用兩分鐘填寫以下問卷作研究之用。閣下提供的資料將會保密。如有
任何疑問，請通過電郵 astrogeo@hkusua.hku.hk 或致電 62711388 聯絡王溢恆先生。謝謝你的參與。 
 
 
第二部份: 請圈出你的背景 
背景   香港(本地)  /  中國(內地)  /  海外(南亞裔)  /  海外(其他) 
年齡   <21  /  21-25  /  26-30  /  31-40  /  41-50  /  51-60  /  >60 
婚姻狀況   單身  /  已婚 
需供養的人數   無  /  1  /  2  /  3  /  4  /  5  /  >5 
教育程度   <小學  /  小學畢業  /  中三  /  中五  /  中七或以上   
建築業入行工作經驗   <1 年  /  1-2 年  /  2-5 年  /  6-10 年  /  11-20 年  /  21-30 年  /  >30 年 
過去 2 年的安全訓練   從不  /  1-2 小時  /  3-4 小時  /  5-6 小時  /  7-10 小時  /  >10 小時 
個人工傷經歷   從不  /  1 次  /  2 次  /  3 次  /  4 次  /  >4 次 
目擊或工友工傷的經歷   從不  /  1 次  /  2 次  /  3 次  /  4 次  /  >4 次 
違反安全守則的經歷   從不  /  非常少  /  很少  /  有時  /  頗多 
吸煙嗜好   無  /  有(很少)  /  有(間中)  /  有(經常) 
飲酒嗜好 無  /  有(很少)  /  有(間中)  /  有(經常) 
 
- 謝謝你寶貴的時間 – 
 
 
 
第一部份: 請在適當的空格加上號 
非
常
不
同
意
 
不
同
意
 
無
意
見
 
同
意
 
非
常
同
意
 
1 這裡有部分工作難以安全地執行      
2 部分安全指引不能反映實際工作的施行      
3 部分安全指引難以跟從      
4 有時侯, 為了工作的進度或需要, 有必要違反安全規定      
5 調查意外的主要目的是要找出誰人應受到指責      
6 提升安全的建議很少會被落實執行      
7 管理層將生產力看得比健康及安全更重要      
8 工作時, 安全一定是排第一的      
9 宣傳安全的刊物及海報對工人的認知及行為只有輕微影響      
10 工作安全不是我的問題      
11 工人在意外中受傷是因為他們不幸運而已      
12 我的同事會對違反安全指引的人作出強烈的反應      
13 工作團隊中的每個人都要對安全完全承擔      
14 我安全地工作, 對於同事對我的尊重是很重要的      
15 當制定或檢討安全指引時, 我感到自己參與在其中      
16 公司安全部門一直會知會我他們有關安全的工作結果      
17 公司對於我對安全的看法感興趣      
